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1 Introduction 

This technical memorandum presents chemistry results for surface sediment 
samples collected from 47 locations in the Lower Duwamish Waterway (LDW) in 
December 2009 and January 2010. The primary objective of the sampling was to 
supplement the existing dioxin and furan data for the LDW. Data from this study 
will be used in the feasibility study to help understand the spatial distribution of 
dioxins and furans in the LDW, to help identify the area of potential concern for 
remediation, and to help identify an appropriate range of remedial action levels. 
Sampling was conducted according to the objectives and methods presented in the 
surface sediment quality assurance project plan (QAPP) (Windward 2005), the 
surface sediment QAPP addendum (Windward 2009), and the follow-up 
memorandum (Windward 2010). This technical memorandum consists of a brief 
summary of the field sampling effort and results from the chemical analyses. 

2 Field Sampling Summary and Deviations 

In accordance with the QAPP (Windward 2005), the QAPP addendum (Windward 
2009), and the follow-up memorandum (Windward 2010), 13 samples were collected 
from beach play exposure areas, and 34 samples were collected from other locations 
in the LDW (Table 1; Map 1). Six of the beach play exposure area samples were 
collected as composite samples using methods described in a follow-up 
memorandum (Windward 2010) to the QAPP addendum (Windward 2009).1 The 
remaining 7 beach samples and 34 samples from other locations were collected as 
discrete grab samples, as described in the QAPP addendum. All discrete grab 
samples, except those from two locations (LDW-SS520 and LDW-SS547), were 
collected on December 15, 16, and 17, 2009. The six composite beach samples and the 
two remaining discrete grab samples were collected on January 11, 12, and 13, 2010. 
Field notes, completed sediment collection forms, and chain-of-custody forms are 
presented in Attachment 2. 

                                                 

1 The beach composite samples at these six locations (LDW-SS502, LDW-SS503, LDW-SS529, 

LDW-SS531, LDW-SS533, and LDW-SS544) were composed of eight discrete grab samples collected 
from each beach area. The compositing of subsamples from each beach area was conducted at 
Analytical Resources, Inc., following their standard operating procedures, as approved by the US 
Environmental Protection Agency.  
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Table 1. Target and actual coordinates for LDW dioxin and furan sediment 
sampling locations 

Sampling 
Location Date 

Target Location
a
 Actual Location

a
 

Distance 
from 

Target (m) 

Depth Above (+) 
or Below (-) 
MLLW (ft) (X) (Y) (X) (Y) 

LDW-SS501 12/16/09 1267164 211254 1267109 211237 17.5 -12 

LDW-SS502 1/11/10 na na na na na nd 

LDW-SS503 1/11/10 na na na na na nd 

LDW-SS504 12/16/09 1266433 210638 1266433 210637 0.4 -50 

LDW-SS505 12/16/09 1267046 210623 1266992 210415 65.4 -18 

LDW-SS506 12/16/09 1266889 209889 1266882 209888 2.1 -26 

LDW-SS507
b 

12/16/09 1266591 209082 1266590 209084 0.6 -34 

LDW-SS508 12/15/09 1267244 208449 1267256 208414 11.4 4 

LDW-SS509 12/15/09 1265896 208303 1265893 208313 3.2 6 

LDW-SS510 12/16/09 1267272 207564 1267267 207571 2.5 -32 

LDW-SS511 12/17/09 1268127 206756 1268130 206762 2.0 -28 

LDW-SS512 12/16/09 1267204 206499 1267199 206503 1.9 -8 

LDW-SS513 12/17/09 1268449 206550 1268462 206566 6.3 -12 

LDW-SS514 12/16/09 1266591 206442 1266590 206442 0.2 -4 

LDW-SS515 12/16/09 1268108 205990 1268107 205989 0.5 -10 

LDW-SS516 12/16/09 1268071 205142 1268068 205140 1.1 -36 

LDW-SS517 12/16/09 1268339 204985 1268340 204985 0.4 -14 

LDW-SS518 12/16/09 1268422 203897 1268422 203896 0.4 -36 

LDW-SS519 12/16/09 1268460 203398 1268501 203409 13.0 -34 

LDW-SS520 01/11/10 1269538 203298 1269537 203301 1.1 -12 

LDW-SS521 12/16/09 1268839 202847 1268841 202855 2.4 -32 

LDW-SS522 12/16/09 1270700 201639 1270703 201644 1.6 -12 

LDW-SS523
c 

12/15/09 1269525 201243 1269533 201193 15.4 nd 

LDW-SS524 12/17/09 1270256 201060 1270233 201146 27.2 -16 

LDW-SS525 12/16/09 1270429 200277 1270444 200303 9.0 -2 

LDW-SS526 12/16/09 1270708 199995 1270659 200018 16.7 nd 

LDW-SS527
d 

12/17/09 1271355 199940 1271351 199943 1.5 -8 

LDW-SS528 12/16/09 1273448 199166 1273475 199278 35.1 -6 

LDW-SS529 1/11/10 na na na na na na 

LDW-SS530 12/15/09 1271937 198674 1271917 198658 7.9 nd 

LDW-SS531 1/12/10 na na na na na na 

LDW-SS532 12/17/09 1273597 197751 1273597 197754 0.9 2 

LDW-SS533 1/12/10 na na na na na na 

LDW-SS534 12/17/09 1273850 197251 1273849 197249 0.8 -18 

LDW-SS535 12/17/09 1274623 196836 1274605 196855 8.0 0 

LDW-SS536 12/17/09 1274834 196353 1274835 196351 0.7 -16 

LDW-SS537 12/17/09 1274924 196015 1274925 196014 0.4 nd 

LDW-SS538 12/17/09 1275532 195943 1275536 195947 1.8 -6 

LDW-SS539 12/17/09 1275628 195673 1275627 195675 0.8 -18 

LDW-SS540 12/17/09 1275568 195398 1275565 195403 1.8 2 

LDW-SS541 12/17/09 1275838 195145 1275840 195146 0.8 -14 

LDW-SS542 12/17/09 1275927 194186 1275930 194188 1.1 -4 
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Sampling 
Location Date 

Target Location
a
 Actual Location

a
 

Distance 
from 

Target (m) 

Depth Above (+) 
or Below (-) 
MLLW (ft) (X) (Y) (X) (Y) 

LDW-SS543 12/17/09 1276850 191834 1276849 191839 1.4 -4 

LDW-SS544 1/12/10 na na na na na na 

LDW-SS545 12/17/09 1277541 190499 1277543 190498 0.7 -8 

LDW-SS546 12/17/09 1278567 190208 1278586 190150 18.7 nd 

LDW-SS547 01/11/10 1277573 189993 1277573 190001 2.4 nd 

a
 Coordinates reported in NAD83 horizontal datum; X and Y coordinates are in Washington State Plane N (US 

survey ft). 
b 

Field duplicate LDW-SS602-010 was collected at this location. 
c 

Field duplicate LDW SS601-010 was collected at this location. 
d 

Field duplicate LDW-SS603-010 was collected at this location. 

LDW – Lower Duwamish Waterway 

na – not applicable (these beach locations represent a composite of eight samples; sampled areas are shown on 
Map 1) 

nd – no data (gap in bathymetry coverage or outside the bathymetry survey area) 

NAD83 – North American Datum of 1983 

The target depth for collection of all samples was 0-10 cm, with the exception of 
composite samples collected at three beach locations (LDW-SS503, LDW-SS529, and 
LDW-SS533), each of which had a target depth of 0-45 cm. The target depth was not 
reached at some of the subsample locations at these three beach locations because 
hard sediment substrate was encountered. The average depth for the eight 
subsamples collected at each of these three beach locations was 43 cm for 
LDW-SS503 (Beach 1), 41 cm for LDW-SS529 (Beach 6), and 43 cm for LDW-SS533 
(Beach 5).  

Field duplicate samples were collected and analyzed such that one duplicate 
analysis was conducted for every 20 analyses for each analyte, with the exception of 
dioxins and furans, which were not analyzed in field duplicate samples. Instead, 
results of laboratory duplicate samples were used to provide the measure of 
precision for dioxin and furan analyses in accordance with the QAPP addendum 
(Windward 2009). 

Field deviations from the QAPP (Windward 2005), QAPP addendum (Windward 
2009), and follow-up memorandum (Windward 2010) included modifications to the 
sampling locations and dates; data quality and sampling objectives were not 
affected. The field deviations were as follows:  

 Nine discrete grab samples were each collected more than 10 m from their target 
locations. The rationale for the relocation of each of these samples is presented in 
Table 2, and the target and actual sampling locations are shown on Map 1. 
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 Many of the randomly selected subsample locations for the beach composite 
samples could not be sampled at the pre-selected target locations2 because they 
were either under water or the substrate was rocky. New subsample locations 
were randomly selected, as necessary, in the field in coordination with and under 
the oversight of the US Environmental Protection Agency (EPA), as described in 
the field notes presented in Attachment 2. 

 Two of the discrete grab samples were collected in January 2010 rather than in 
December 2009. LDW-SS547 was initially sampled in December, but the location 
was off-target because the target coordinates had been entered incorrectly by the 
boat captain. Therefore, LDW-SS547 was re-sampled at the target location in 
January. LDW-SS520 could not be sampled until January because the access 
agreement with the property owners had not been finalized in December. 

 At beach composite location LDW-SS531, one of the subsamples was 
inadvertently left on the beach during the evening low-tide sampling on 
January 12, 2010. This subsample location was re-sampled the following morning 
at low tide.  

Table 2. Locations where samples were collected > 10 m from their target 
coordinates 

Sampling Location Rationale 

LDW-SS501 
Location was moved 17 m west of the target location after six 
unsuccessful attempts were made.

a
  

LDW-SS505 
Location could not be sampled because it was within the Ash Grove 
Cement barge off-loading area, so the location was moved 65 m south.

a 

LDW-SS508 
Location was moved 11 m so sample could be collected between the 
two outfalls.

a 

LDW-SS519 
Sample was collected approximately 12 m from the target location 
because of a discrepancy in the boat location positioning system. 

LDW-SS523 
Location was moved 15 m so sample could be collected closer to the 
outfall.

a 

LDW-SS524 
Location was moved 27 m north because a barge was situated at the 
target location.

b 

LDW-SS526 
Location was moved 17 m so the sample could be collected closer to 
the outfall.

a 

LDW-SS528 
Location was moved 35 m toward the head of Slip 4 based on a 
discussion between LDWG and EPA. 

LDW-SS546 
Target coordinates were on land, so the sampling location was moved 
35 m from the target location to be near the outfall,

b
  

a 
Location modifications were made in coordination with EPA oversight at the time of sampling. 

b 
EPA was informed of sampling location modification immediately after sampling and had no objections.  

EPA – Environmental Protection Agency 

LDWG – Lower Duwamish Waterway Group 

                                                 
2 Locations were determined by dividing the beach area into eight segments and randomly assigning 

a sampling location within each segment. 
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3 Chemistry Results 

All of the 47 grab and composite surface sediment samples were analyzed for dioxin 
and furan congeners, grain size, total organic carbon, and percent moisture. In 
addition, each of the 13 beach samples (both composites and grabs) was also 
analyzed for arsenic, polychlorinated biphenyls (PCBs) (as Aroclors), and polycyclic 
aromatic hydrocarbons (PAHs). PAHs were analyzed so that carcinogenic PAH3 
(cPAH) toxic equivalents (TEQs) could be calculated. Dioxin and furan congener 
data were also used to calculate TEQs.4 The analytical results for all individual 
chemicals for each sample, including field duplicates, are presented in Attachment 1 
and are available online.5 Laboratory report forms are presented in Attachment 4. 

Dioxin and furan TEQs ranged from 0.341 to 74.5 ng/kg dry weight (dw) in the grab 
samples and from 1.71 to 8.99 ng/kg dw in the beach composite samples (Table 3 
and Map 2). The highest dioxin and furan TEQ was in the grab sample collected 
from the northern end of Beach 2 (location LDW-SS509), just south of River Mile 
(RM) 0.5 on the west side of the LDW (Map 2). The highest arsenic, cPAH, and total 
PCB concentrations (93.8 mg/kg dw, 7,100 µg/kg dw, and 860 µg/kg dw, 
respectively) were detected in the beach composite sample collected at Beach 6 
(location LDW-SS529), which is located near RM 2.8 on the east side of the LDW 
(Map 3). A total PCB concentration of 860 µg/kg dw was also detected in the grab 
sample collected from Beach 5 (location LDW-SS530) near RM 2.7 on the west side of 
the LDW (Map 3). Map 4 shows the dioxin and furan data from the 2009/2010 
sampling event, along with historical data from previous sampling events. 

Table 3. Summary statistics for human health risk driver chemicals in 
beach composite and grab surface sediment samples 

Chemical 
Detection 
Frequency Unit 

Detected Concentration 

Minimum Maximum Mean 

Beach Composite Samples   

 

      

Arsenic 6/6 mg/kg dw 4.3  93.8 24 

cPAH TEQ
 

6/6 µg/kg dw 29 J 7,100 J 1,300 

Total PCBs
a 

6/6 µg/kg dw 21  860 230 

                                                 
3 Total cPAHs were calculated as the sum of the products of the seven individual cPAH compounds 

(benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, benzo(kfluoranthene, chrysene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) and their compound-specific potency 
equivalency factors from California Environmental Protection Agency (1994). One-half the 
reporting limit was used for non-detected cPAH compounds when calculating total cPAHs. 

4 Dioxin and furan TEQs were calculated as the sum of the products of individual dioxin and furan 
congeners and congener-specific toxicity equivalency factors from Van den Berg et al. (2006). One-
half the reporting limit was used for non-detected congeners when calculating dioxin and furan 
TEQs. 

5 Available at http://www.ldwg.org. 

http://www.ldwg.org/
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Chemical 
Detection 
Frequency Unit 

Detected Concentration 

Minimum Maximum Mean 

Dioxin/furan TEQ
 

6/6 ng/kg dw 1.71 J 8.99 J 4.26 

Grab Samples           

Arsenic 8/8 mg/kg dw 3.8  19.1 11 

cPAH TEQ
 

7/8 µg/kg dw 37 J 4,400 J 1,200 

Total PCBs
a 

7/8 µg/kg dw 19.6  860  280 

Dioxin/furan TEQ 41/41 mg/kg dw 0.341 J 74.5 J 9.66 

a 
For PCB Aroclors, the total PCB concentration represents the sum of detected concentrations of nine individual 
PCB Aroclors for a given sample. For samples in which none of the individual Aroclors were detected, the 
maximum RL for an individual PCB Aroclor in that sample was used as the concentration. 

cPAH – carcinogenic polycyclic aromatic hydrocarbon  

dw – dry weight 

J – estimated concentration 

PCB – polychlorinated biphenyl 

RL – reporting limit 

TEQ – toxic equivalent 

In addition to the analytes discussed above, two samples (beach composite sample 
LDW-SS502 and grab sample LDW-SS527) were analyzed for the full suite of 
Washington State Sediment Management Standard (SMS) chemicals at the request of 
the Washington State Department of Ecology. There were no exceedances of the 
sediment quality standards (SQS) in the grab sample from location LDW-SS527.6 All 
data are presented in Attachment 1. 

4 Data Validation Results 

Independent third-party data validation was conducted by Laboratory Data 
Consultants, Inc. (LDC), following EPA guidance (EPA 1995, 2004, 2005, 2008), as 
described in Section 5.0 of the original QAPP (Windward 2005). There were no 
laboratory deviations to the methods outlined in the QAPP (Windward 2005), QAPP 
addendum (Windward 2009), or follow-up memorandum (Windward 2010).  

All dioxin and furan data underwent full-level data validation. For all other 
analytical data, a minimum of 20% of samples or one sample per delivery group 
underwent full-level data validation. Summary-level validation was performed on 
the rest of the data using all the quality control (QC) forms submitted in the 
laboratory data package. All QAPP (Windward 2005) and QAPP addendum 
(Windward 2009) requirements for data validation were met.  

                                                 
6 Concentrations of SMS chemicals in composite sample LDW-SS502 were not compared to the SQS 

because the SMS are applicable to specific grab samples rather than composite samples over general 
areas. 
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Based on the information reviewed, the overall data quality was considered 
acceptable for all uses, as qualified. Issues that resulted in the qualification of data 
are summarized below. Detailed information regarding every qualified sample is 
presented in LDC’s data validation reports in Attachment 3.  

 Two furan concentrations were J-qualified as estimated because of the high 
relative percent difference (RPD) between the concentration in the sample and 
that in its laboratory duplicate sample (i.e., 1,2,3,4,7,8-hexachlorodibenzofuran 
[HxCDF] in sample LDW-SS534-010 and 2,3,4,6,7,8-HxCDF in sample 
LDW-SS520-010) (see Table A-1-5 in Attachment 1).  

 Three samples (LDW-SS502-010-comp, LDW-SS527-010, and LDW-SS603-010 
[the field duplicate of LDW-SS527-010]) each had concentrations of 2,4-
dinitrophenol, 3,3-dichlorobenzidine, 4-chloroaniline, aniline, 
hexachlorobenzene, hexachlorocyclopentadiene, and n-nitrosodiphenylamine, 
which were UJ-qualified because the associated calibration verification or 
laboratory control sample results were outside of QC limits.  

 All detected concentrations of benzo(b)fluoranthene and benzo(k)fluoranthene 
were J-qualified as estimated because of a lack of resolution between the isomeric 
peaks. A total peak quantitation was performed, and the average concentration 
of the single peak was reported for both compounds.  

 Fluoranthene in sample LDW-SS601-01 was J-qualified as estimated because the 
matrix spike (MS) recovery was above QC limits.  

 All Aroclor 1268 concentrations were UJ-qualified because of the low response in 
the associated initial calibration verification samples.  

 All antimony concentrations were J- or UJ-qualified because of low MS recovery 
(13%); the post-digestion spike concentrations were within QC limits.  

 All nickel concentrations were J- or UJ-qualified because of high RPD between 
the concentrations of the sample and its laboratory duplicate sample. 
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Oversize Maps 
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Map 1. Sampling locations for the 2009/2010
LDW dioxin and furan surface sediment
sampling event

Target surface sediment grab sample location

Actual surface sediment grab sample location

Beach sediment composite sample area
with subsample locations

Assumed beach play exposure area1
Outfall classification
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Scale is the same for each inset map
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a Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time of the survey was completed (2003).
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Map 2. Dioxin and furan TEQ results for the
2009/2010 LDW sediment sampling event

Dioxin and furan TEQ (ng/kg dw)
a

Sediment grab sample location  

Beach sediment composite sample area  

Assumed beach play exposure area1
Early Action Area
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Scale is the same for each inset map
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a TEQs were calculated with mammalian TEFs for individual dioxin and
furan congeners (Van den Berg et al. 2006), using one-half the reporting
limit for undetected congeners. Percentiles were calculated on a numer-
ical basis using all values from the baseline surface sediment, dataset.
b Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time of the survey was completed (2003).
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Map 3. Concentrations of human health
risk driver chemicals in beach sediment
composite samples

Beach sediment composite sample area

Assumed beach play exposure area1
Early Action Area

Outfall classification
a

k

#*

9 CSO

k

#*

9 CSO/storm drain

k

#*

9 EOF

k

#*

9 EOF/storm drain

k

#*

9 Permitted private storm drain

k

#*

9 Private storm drain

k

#*

9 Public storm drain

k

#*

9 Pipe of unresolved origin and/or use

XW� Abandoned

XW� Not an outfall

GF Stream, channel, or swale

Road

River mile

Navigation channel

±

±

Scale is the same for each inset map

0 0.1 0.2
Miles

0 0.1 0.2
Kilometers

LLCWindWard
environmental

a Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time of the survey was completed (2003).

Arsenic 25.3 mg/kg dw

cPAH TEQ 360 J µg/kg dw

Dioxin and furan TEQ 2.06 J ng/kg dw

Total PCBs 86 µg/kg dw

LDW-SS502 (composite)

Arsenic 9.6 mg/kg dw

cPAH TEQ 390 J µg/kg dw

Dioxin and furan TEQ 2.77 J ng/kg dw

Total PCBs 26 µg/kg dw

LDW-SS503 (composite)

Arsenic 93.8 mg/kg dw

cPAH TEQ 7,100 J µg/kg dw

Dioxin and furan TEQ 8.99 J ng/kg dw

Total PCBs 860 µg/kg dw

LDW-SS529 (composite)

Arsenic 6.4 mg/kg dw

cPAH TEQ 76 J µg/kg dw

Dioxin and furan TEQ 1.71 J ng/kg dw

Total PCBs 21 µg/kg dw

LDW-SS531 (composite)

Arsenic 4.3 mg/kg dw

cPAH TEQ 61 J µg/kg dw

Dioxin and furan TEQ 6.28 J ng/kg dw

Total PCBs 280 µg/kg dw

LDW-SS533 (composite)

Arsenic 6.4 mg/kg dw

cPAH TEQ 29 J µg/kg dw

Dioxin and furan TEQ 3.73 J ng/kg dw

Total PCBs 127 µg/kg dw

LDW-SS544 (composite)
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Map 4. Dioxin and furan TEQ results for the
2009/2010 LDW sediment sampling event,
including results from historical sampling
events

Dioxin and furan TEQ (ng/kg dw)
a

Baseline RI and other historical
surface sediment sampling locations

b

> 160

> 50 and ≤ 160

> 35 and ≤ 50

> 15 and ≤ 35

> 8.1 and ≤ 15

> 4.0 and ≤ 8.1

≤ 4.0

King County 2009 composite samples
c

#*
DUD-Composite A: L49689-1
> 4.0 and ≤ 8.1

$+
DUD-Composite B: L49689-2
> 4.0 and ≤ 8.1

DUD-Composite C: L49689-3
≤ 4.0

Beach sediment composite sample
area dioxin and furan TEQ (ng/kg dw)

a

> 8.1 and ≤ 15

> 4.0 and ≤ 8.1

≤ 4.0

Assumed beach play exposure area1
Early Action Area

Road

River mile

Navigation channel

±

±

Scale is the same for each inset map

0 0.1 0.2
Miles

0 0.1 0.2
Kilometers

LLCWindWard
environmental

a TEQs were calculated with mammalian TEFs for individual dioxin and
furan congeners (Van den Berg et al. 2006), using one-half the reporting
limit for undetected congeners. Percentiles were calculated on a numer-
ical basis using all values from the following datasets: RI baseline; FS
baseline; LDW Dioxin Sampling 2009; Ecology Upstream bedded
sediment; PSAMP 2008; T115 Berth 1; T117 Sediment Boundary 2009;
and King County monitoring April 2009.

b The discrete grab sample within the Duwamish/Diagonal Early Action
Area (180 J ng/kg dw) was collected prior to the removal action. 

c Composite samples were collected after the removal action.

95th percentile = 160
75th percentile = 15
50th percentile = 8.1
25th percentile = 4.0

Comp A: 6.95
Comp B: 5.05
Comp C: 3.15

2009/2010 sediment
grab sample location

> 160

> 50 and ≤ 160

> 35 and ≤ 50

> 15 and ≤ 35

> 8.1 and ≤ 15

> 4.0 and ≤ 8.1

≤ 4.0
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

Dioxin/furan

2,3,7,8-TCDD ng/kg dw 0.398 J 0.122 U 0.279 U 0.150 U 0.535 J 0.608 J

1,2,3,7,8-PeCDD ng/kg dw 1.55 J 0.491 U 0.518 J 0.277 U 2.16 J 2.14 J

1,2,3,4,7,8-HxCDD ng/kg dw 2.68 J 0.704 J 0.630 J 0.479 J 3.89 J 4.17 J

1,2,3,6,7,8-HxCDD ng/kg dw 10.1 2.14 2.31 2.27 J 15.1 14.8

1,2,3,7,8,9-HxCDD ng/kg dw 7.63 1.80 1.82 1.57 J 11.1 10.8

1,2,3,4,6,7,8-HpCDD ng/kg dw 248 42.5 42.0 50.9 392 358

OCDD ng/kg dw 2,360 393 410 497 3,840 3,440

2,3,7,8-TCDF ng/kg dw 1.27 0.900 U 1.11 0.437 J 2.28 2.06

1,2,3,7,8-PeCDF ng/kg dw 0.717 J 0.383 J 0.447 J 0.205 J 1.17 J 1.16 J

2,3,4,7,8-PeCDF ng/kg dw 1.59 J 0.667 J 0.977 0.467 J 2.59 J 2.62 J

1,2,3,4,7,8-HxCDF ng/kg dw 5.02 J 1.34 2.47 2.43 J 8.71 10.4

1,2,3,6,7,8-HxCDF ng/kg dw 1.73 J 0.736 J 1.08 0.561 J 2.89 J 3.06 J

1,2,3,7,8,9-HxCDF ng/kg dw 0.167 J 0.0660 U 1.01 U 0.0670 U 0.230 J 0.200 J

2,3,4,6,7,8-HxCDF ng/kg dw 1.43 J 0.690 J 0.964 J 0.378 J 2.34 J 2.43 J

1,2,3,4,6,7,8-HpCDF ng/kg dw 40.5 19.4 15.2 14.0 73.6 78.2

1,2,3,4,7,8,9-HpCDF ng/kg dw 2.79 J 0.752 J 1.06 1.33 J 5.29 5.98

OCDF ng/kg dw 165 40.9 53.2 63.6 323 320

Total TCDD ng/kg dw 6.25 4.40 7.17 1.68 8.43 7.58

Total PeCDD ng/kg dw 12.4 5.38 7.90 2.23 15.2 14.8

Total HxCDD ng/kg dw 99.4 21.4 20.2 18.9 141 125

Total HpCDD ng/kg dw 738 110 85.6 136 1,110 945

Total TCDF ng/kg dw 22.3 10.2 21.6 5.63 33.7 38.4

Total PeCDF ng/kg dw 26.7 10.8 26.5 7.09 44.7 47.6

Total HxCDF ng/kg dw 62.6 20.1 29.9 22.3 111 117

Total HpCDF ng/kg dw 145 48.1 49.5 56.4 279 282

Dioxin/furan TEQ - mammal (half DL) ng/kg dw 9.12 J 2.06 J 2.77 J 2.01 J 14.1 J 13.9 J

Grain size

Fractional % phi >-1 (>2000 microns) % dw 34.3 7.9 4.1 1 1.0 0.1 U

Fractional % phi -1-0 (1000-2000 microns) % dw 1.9 5.1 3.5 2.0 1.2 0.3

Fractional % phi 0-1 (500-1000 microns) % dw 3.4 18.3 18.1 10.9 2.2 0.6

Fractional % phi 1-2 (250-500 microns) % dw 12.0 39.7 41.2 27.3 6.7 2.0

Fractional % phi 2-3 (125-250 microns) % dw 6.4 19.3 16.4 16.1 11.9 10.9

Fractional % phi 3-4 (62.5-125 microns) % dw 3.0 3.6 4.5 3.6 9.6 13.9
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Port of Seattle / City of Seattle / King County / The Boeing Company  
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.8 1.3 2.5 4.3 9.6 10.2

Fractional % phi 5-6 (15.6-31.2 microns) % dw 6.3 0.7 2.6 6.3 11.3 11.4

Fractional % phi 6-7 (7.8-15.6 microns) % dw 7.4 0.5 1.9 7.4 12.8 13.3

Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.6 0.7 1.4 6.5 10.6 11.4

Fractional % phi 8-9 (1.95-3.9 microns) % dw 7.8 0.9 1.2 4.2 7.0 7.9

Fractional % phi 9-10 (0.98-1.95 microns) % dw 4.1 0.8 0.9 3.8 6.1 6.7

Fractional % phi 10+ (<0.98 micron) % dw 5.9 1.1 1.7 6.4 10.0 11.4

Total gravel % dw 34.3 7.9 4.1 1 1.0 0.1 U

Total sand % dw 26.7 86.0 83.7 59.8 31.6 27.7

Total silt % dw 21.1 3.2 8.4 24.5 44.3 46.3

Total clay % dw 17.8 2.8 3.8 14.3 23.1 26.0

Total fines (percent silt+clay) % dw 38.9 6.0 12.2 38.9 67.4 72.3

Conventionals

Total organic carbon (TOC) % dw 2.17 2.00 1.29 1.38 1.80 2.12

Total solids % ww 51.10 73.10 J 76.20 J 68.30 55.30 56.40

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight
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Port of Seattle / City of Seattle / King County / The Boeing Company  
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May 21, 2010
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS507-

010

LDW-SS602-

010 
a

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

0.453 J na 0.0580 U 5.59 0.324 J 0.386 J

1.44 J na 4.92 U 15.3 1.04 J 1.09 J

2.51 J na 0.0610 U 13.7 1.61 J 1.92 J

10.9 na 0.0810 J 47.7 5.92 7.40

7.39 na 0.198 J 41.8 4.64 J 5.81

315 na 1.48 J 600 141 192

4,080 na 11.3 5,090 1,380 1,960

1.55 na 1.01 U 55.4 0.801 J 1.00 J

0.944 J na 4.36 U 28.8 0.472 J 0.550 J

1.96 J na 4.45 U 54.8 0.994 J 1.30 J

8.00 na 4.74 U 39.4 3.56 J 4.79 J

2.20 J na 4.50 U 30.2 1.17 J 1.48 J

0.197 J na 4.97 U 2.35 J 0.106 J 0.108 U

1.63 J na 5.02 U 32.9 0.901 J 1.24 J

58.4 na 0.203 J 219 29.6 35.9

4.56 J na 4.74 U 11.5 2.27 J 2.63 J

285 na 0.673 J 385 149 168

5.93 na 0.207 205 4.03 4.90

11.2 na 0.0990 232 7.47 7.80

104 na 1.44 511 56.8 73.1

1,080 na 3.59 1,910 410 594

23.9 na 0.296 1,090 13.7 18.4

32.5 na 0.0700 716 17.7 21.6

95.6 na 0.217 566 46.0 59.7

242 na 0.527 594 122 133

11.0 J na 4.31 J 74.5 J 5.73 J 7.20 J

0.4 0.1 1.1 7.3 0.1 0.1

0.6 2.5 7.2 3.6 0.7 0.1

1.1 2.2 2.1 8.5 1.1 0.2

1.5 2.8 2.0 19.3 1.7 0.3

3.2 3.8 2.1 12.4 2.4 0.3

6.1 6.4 1.3 10.6 8.0 0.9
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS507-

010

LDW-SS602-

010 
a

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

10.5 7.3 3.5 8.6 14.0 6.4

12.8 13.4 16.6 6.9 13.7 16.9

16.3 16.3 21.6 5.5 15.9 19.9

14.8 14.5 13.9 5.6 14.6 17.4

10.4 10 9.7 3.7 9.0 12.7

8.4 7.8 8.8 3.0 7.3 8.9

13.8 12.6 10.3 5.0 11.5 16.2

0.4 0.1 1.1 7.3 0.1 0.1

12.5 17.7 14.7 54.4 13.9 1.7

54.4 51.5 55.6 26.6 58.2 60.6

32.6 31 28.8 11.7 27.8 37.7

87.0 82 84.4 38.3 86.0 98.3

1.79 1.97 6.30 7.08 1.99 2.53

47.20 47.00 41.73 40.30 48.60 43.70
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

LDW-SS516-

010

LDW-SS517-

010

0.217 U 0.588 U 0.381 J 0.696 J 0.395 J 0.488 J

0.743 J 2.11 J 1.43 J 2.27 J 1.09 J 1.53 J

1.25 J 4.61 J 2.41 J 3.70 J 1.87 J 2.63 J

5.20 J 22.5 12.9 13.0 8.76 11.4

4.12 J 13.7 J 7.65 10.0 5.43 7.85

145 690 333 289 223 304

1,590 6,650 3,450 2,800 2,380 2,970

0.692 J 2.48 1.62 1.72 1.13 1.57

0.424 J 1.80 U 1.14 J 1.06 J 1.00 J 0.754 J

0.970 J 3.56 J 3.48 J 2.22 J 3.29 J 2.02 J

4.46 J 19.6 24.2 7.53 16.5 7.62

1.19 J 7.00 J 4.58 2.69 J 3.06 J 2.09 J

0.0960 J 0.500 U 0.335 J 0.200 J 0.231 J 0.158 J

0.782 J 3.24 J 2.53 J 2.19 J 1.68 J 1.55 J

30.8 150 93.2 56.2 56.9 62.9

2.43 J 12.8 J 10.7 4.20 J 4.82 4.96

136 760 312 242 272 346

2.77 7.48 6.75 8.08 4.61 5.67

5.91 13.0 J 11.3 15.8 8.31 13.0

53.0 204 111 107 69.7 108

469 2,030 973 814 562 865

12.6 42.1 26.9 32.4 22.0 27.4

16.1 62.9 46.6 46.0 41.3 30.3

45.7 214 164 95.7 117 90.7

119 662 360 205 239 267

5.23 J 21.6 J 14.0 J 12.2 J 10.0 J 10.9 J

3.8 1.1 0.2 23.6 1.8 9.0

2.6 1.0 1.1 2.7 2.9 6.3

12.9 2.2 5.9 2.5 6.5 4.9

27.6 3.8 10.7 7.1 7.2 3.9

12.2 2.5 15.4 10.5 2.5 3.1

4.5 2.3 11.1 5.8 6.0 6.0
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

LDW-SS516-

010

LDW-SS517-

010

4.5 6.2 7.1 10.3 8.7 9.7

5.4 14.6 11.4 7.8 15.2 13.2

7.3 18.7 11.5 9.4 16.1 13.5

5.9 15.4 10.9 6.1 11.8 10.1

4.3 10.7 4.7 4.7 7.4 7.1

3.4 7.7 4.1 3.2 4.8 4.6

5.7 13.9 5.9 6.4 9.0 8.5

3.8 1.1 0.2 23.6 1.8 9.0

59.8 11.8 44.2 28.6 25.1 24.2

23.1 54.9 40.9 33.6 51.8 46.5

13.4 32.3 14.7 14.3 21.2 20.2

36.5 87.2 55.6 47.9 73.0 66.7

1.74 2.13 1.63 2.86 1.96 2.40

64.50 47.90 53.40 53.80 53.20 52.80
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

LDW-SS523-

010

0.226 U 0.354 J 0.378 0.304 J 0.660 J 0.438 J

0.560 J 0.675 J 1.42 0.713 J 2.81 J 1.28 J

0.903 J 1.19 J 2.45 1.17 J 5.08 J 2.37 J

2.52 J 4.02 J 8.06 4.24 J 16.4 8.79

2.56 J 3.33 J 7.46 3.19 J 14.1 7.65

55.1 95.8 196 97.1 435 311

525 892 1,910 984 4,150 3,960

0.351 J 0.596 J 1.18 0.653 J 1.52 0.739 J

0.262 J 0.314 J 0.595 J 0.327 J 1.01 J 0.385 J

0.423 J 0.696 J 1.59 0.761 J 2.68 J 0.837 J

1.26 J 2.61 J 4.54 2.52 J 10.4 2.92 J

0.494 J 0.845 J 2.00 0.872 J 2.86 J 1.01 J

0.0670 J 0.121 J 0.146 J 0.0760 J 0.218 J 0.104 J

0.387 J 0.657 J 1.88 J 0.708 J 1.99 J 0.867 J

9.79 17.6 36.2 19.3 62.3 27.8

0.793 J 1.52 J 2.54 1.56 J 4.55 J 1.81 J

36.4 74.8 142 90.4 290 125

2.13 4.42 4.78 3.78 7.33 2.60

3.94 6.57 9.71 4.67 14.7 6.11

24.3 38.5 74.9 36.3 152 77.8

139 261 577 270 1,210 732

6.11 10.6 22.8 11.5 25.8 8.75

6.68 12.1 28.1 12.7 39.4 14.4

14.8 30.3 57.8 32.3 103 41.8

30.3 65.8 128 74.9 233 91.0

2.49 J 4.02 J 8.03 J 4.10 J 15.9 J 9.06 J

0.1 0.1 U 1.3 0.1 U 0.1 U 6.8

1.4 2.0 2.0 0.1 U 0.2 5.1

0.6 1.7 8.3 1.1 0.4 17.3

0.4 1.6 21.3 1.6 0.7 29.4

2.0 2.1 13.5 4.0 0.7 17.5

13.6 8.6 6.0 17.3 1.3 10.2
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

LDW-SS523-

010

10.8 10.8 4.0 14.2 6.6 5.3

17.7 17.6 8.6 13.7 18.5 1.8

15.1 16.5 10.0 13.9 27.9 1.7

13.6 13.3 9.1 12.6 18.3 1.4

9.7 9.3 5.6 7.7 10.3 1.3

5.3 5.6 3.3 4.7 5.3 1.1

9.7 11.0 7.1 9.1 9.6 1.3

0.1 0.1 U 1.3 0.1 U 0.1 U 6.8

18.0 16.0 51.1 24.0 3.3 79.5

57.2 58.2 31.7 54.4 71.3 10.2

24.7 25.9 16.0 21.5 25.2 3.7

81.9 84.1 47.7 75.9 96.5 13.9

2.06 2.17 2.10 2.18 2.86 0.982

52.50 47.10 59.70 J 50.70 43.20 76.70
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

LDW-SS527-

010

LDW-SS603-

010 
a

na 0.334 J 0.113 U 0.524 J 0.306 J na

na 0.815 J 0.281 J 3.31 J 0.706 J na

na 1.44 J 0.473 J 6.78 1.12 J na

na 5.92 J 1.70 J 19.1 3.98 J na

na 4.46 J 1.57 J 18.8 3.65 J na

na 164 47.9 502 98.5 na

na 1,630 487 4,480 970 na

na 0.622 J 0.144 U 0.983 J 0.608 J na

na 0.387 J 0.0940 J 0.538 J 0.329 J na

na 0.914 J 0.236 J 1.44 J 0.763 J na

na 2.93 J 1.01 J 4.98 2.65 J na

na 1.03 J 0.299 J 2.24 J 0.890 J na

na 0.0710 J 0.148 J 0.129 J 0.0770 J na

na 0.820 J 0.247 J 1.79 J 0.660 J na

na 23.4 8.46 74.7 17.6 na

na 1.64 J 0.505 J 4.72 J 1.36 J na

na 85.0 48.6 205 66.1 na

na 4.31 0.247 5.67 3.33 na

na 5.69 J 1.52 14.9 5.30 J na

na 52.1 16.3 139 36.6 na

na 397 122 1,030 271 na

na 13.4 1.99 22.7 11.4 na

na 14.6 3.40 29.1 11.9 na

na 33.5 9.53 72.9 28.3 na

na 79.9 27.4 186 59.9 na

na 5.57 J 1.69 J 17.0 J 4.10 J na

8.7 0.1 U 0.9 2.9 1.1 0.4

5.6 0.2 0.5 3.8 0.3 2.7

17.3 0.3 19.3 24.6 0.9 2.1

28.9 0.4 57.6 29.7 1.3 2.4

17.2 1.4 8.6 15.9 2.3 4.6

9.9 7.0 5.3 6.1 8.9 12.9
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

LDW-SS527-

010

LDW-SS603-

010 
a

3.9 13.8 2.3 3.4 18.2 16.9

1.8 20.2 1.3 3.0 23.2 18.1

1.7 18.5 1.1 3.1 18.7 15.9

1.5 14.0 0.9 2.8 11.6 10.1

1.2 8.6 0.6 1.9 5.0 4.4

1.0 5.2 0.4 1.0 2.6 3.0

1.1 10.1 1.2 1.6 6.1 6.3

8.7 0.1 U 0.9 2.9 1.1 0.4

78.9 9.3 91.3 80.1 13.7 24.7

8.9 66.5 5.6 12.3 71.7 61.0

3.3 23.9 2.2 4.5 13.7 13.7

12.2 90.4 7.8 16.8 85.4 74.7

0.906 2.40 0.673 1.79 2.18 2.43

77.80 47.40 73.67 68.80 47.13 47.40
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

0.790 J 0.459 1.77 0.126 U 0.197 J 0.403

2.89 J 1.53 7.19 0.354 J 0.524 J 1.22

5.00 J 2.47 10.6 0.544 J 0.744 J 1.88

16.2 8.11 39.2 1.85 2.60 J 6.10

14.2 6.80 32.9 1.60 2.27 J 5.30

357 230 1,030 38.6 62.7 122

3,330 2,370 9,590 365 737 980

5.54 1.98 5.37 0.410 J 0.765 J 0.998 U

2.07 J 1.02 2.21 J 0.212 J 0.357 J 0.541 J

5.17 2.06 4.83 0.298 J 0.773 J 1.24

18.5 5.53 10.8 0.692 J 1.76 J 6.86

7.39 2.34 5.23 0.369 J 0.745 J 1.78

0.340 J 0.146 J 0.365 J 0.981 U 0.0530 U 0.150 J

3.52 J 1.81 4.86 J 0.293 J 0.604 J 1.22

65.2 34.2 95.5 6.47 14.0 32.0

7.35 3.25 6.76 0.361 J 0.864 J 3.29

205 151 303 19.0 43.6 86.2

12.0 12.0 18.1 2.30 3.32 6.20

21.1 18.2 42.9 3.67 4.47 J 9.20

145 64.8 463 17.6 29.4 47.3

892 427 4,510 126 251 242

85.6 34.4 84.5 4.67 16.3 18.1

90.6 32.2 125 6.97 16.0 28.4

139 55.5 184 12.3 21.5 60.0

206 128 314 19.4 39.2 108

17.7 J 8.99 J 35.7 J 1.71 J 2.93 J 6.28 J

0.6 24.1 1.7 9.6 1.8 13.1

0.8 6.2 3.3 5.7 2.1 4.5

1.1 15.8 9.2 15.9 2.9 9.9

0.7 24.1 17.8 29.4 7.9 30.6

1.0 11.5 12.4 12.9 12.9 18.1

2.5 6.2 14.0 4.6 25.8 7.1
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

8.5 2.7 10.8 4.5 20.3 4.5

31.7 2.4 9.2 3.2 9.4 3.4

27.5 2.2 7.2 3.5 5.8 2.6

9.3 1.9 4.9 3.4 3.8 1.7

5.0 1.1 3.4 2.8 2.7 1.5

3.4 0.7 2.8 1.8 1.4 1.0

7.9 1.3 3.3 2.7 3.2 2.0

0.6 24.1 1.7 9.6 1.8 13.1

6.1 63.8 56.7 68.5 51.6 70.2

77.0 9.2 32.1 14.6 39.3 12.2

16.3 3.1 9.5 7.3 7.3 4.5

93.3 12.3 41.6 21.9 46.6 16.7

3.04 1.47 1.56 1.23 2.27 1.40

40.80 75.60 J 81.20 73.30 51.30 74.40
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

0.179 J 0.303 U 0.155 J 0.250 J 0.689 J 0.152 U

0.370 J 1.43 J 0.260 J 0.790 J 1.91 J 0.270 J

0.630 J 2.26 J 0.375 J 1.27 J 2.39 J 0.389 J

2.42 J 6.20 1.17 J 4.93 J 12.1 1.29 J

1.89 J 6.09 1.10 J 3.52 J 9.28 1.12 J

59.3 142 25.4 111 361 26.1

632 1,520 262 1,020 4,440 258

0.389 J 1.23 0.219 J 0.605 J 3.39 0.236 U

0.231 J 0.617 J 0.107 J 0.339 J 1.56 J 0.135 J

0.505 J 1.53 J 0.215 J 0.726 J 4.38 J 0.246 J

2.16 J 4.70 J 0.650 J 2.16 J 16.6 0.834 J

0.578 J 1.97 J 0.244 J 0.849 J 5.40 0.300 J

4.80 U 0.0840 U 5.24 U 0.0900 J 0.301 J 5.14 U

0.472 J 1.40 J 0.197 J 0.771 J 3.26 J 0.258 J

11.4 25.4 4.91 J 22.2 67.6 5.44

0.969 J 2.10 J 0.368 J 1.41 J 7.87 0.393 J

44.6 87.6 17.1 73.2 234 22.1

2.08 3.55 1.16 J 2.59 8.31 0.959 J

2.63 7.85 1.54 J 4.40 J 13.4 2.02 J

21.5 58.0 10.2 39.7 115 11.2

180 515 61.4 293 976 63.7

6.38 18.3 3.65 10.1 43.2 3.87

8.38 32.5 3.44 J 12.7 57.6 3.65 J

18.5 49.4 7.49 30.9 113 9.27

39.4 81.0 14.7 65.6 219 18.4

2.72 J 6.63 J 1.53 J 4.36 J 15.0 J 1.52 J

1.7 42.3 0.1 U 0.1 U 0.5 0.2

2.3 6.5 0.1 U 0.8 1.7 0.6

12.6 7.9 0.4 7.1 5.9 8.2

36.1 21.8 2.2 16.6 15.4 28.3

10.3 12.1 65.7 13.2 12.4 24.7

7.0 2.9 13.8 11.5 10.5 8.7
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

7.7 0.5 4.7 7.7 15.1 10.8

7.0 2.1 4.3 12.1 11.8 6.0

5.4 0.5 3.3 12.3 9.9 4.3

3.5 0.9 1.9 7.6 5.7 2.7

2.0 0.8 0.8 3.7 3.4 1.7

1.5 0.4 0.7 2.3 2.5 1.1

3.0 1.1 2.0 5.0 5.2 2.7

1.7 42.3 0.1 U 0.1 U 0.5 0.2

68.3 51.2 82.1 49.2 45.9 70.5

23.6 4.0 14.2 39.7 42.5 23.8

6.5 2.3 3.5 11.0 11.1 5.5

30.1 6.3 17.7 50.7 53.6 29.3

1.72 1.38 1.05 1.54 2.15 1.37

64.60 69.00 65.80 54.30 60.10 67.10
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS540-

010

LDW-SS541-

010

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

0.605 J 0.126 J 0.351 J 0.205 U 0.606 0.0610 J

1.56 J 0.220 J 0.568 J 0.479 J 0.690 J 0.0700 J

1.92 J 0.354 U 0.641 J 0.738 J 0.911 J 0.123 J

5.82 1.92 J 2.11 J 2.20 J 2.87 0.197 J

6.91 1.06 J 1.96 J 2.20 J 2.73 0.198 J

96.8 50.7 39.5 42.8 60.1 2.77 J

769 496 367 373 548 21.5

1.87 0.269 J 0.423 U 0.370 J 0.927 J 0.0740 U

0.712 J 0.119 J 0.238 J 0.181 J 0.414 U 4.51 U

2.15 J 0.287 J 0.424 J 0.328 J 0.948 0.0590 U

4.19 J 5.57 1.13 J 1.01 J 2.60 0.129 J

1.55 J 0.906 J 0.500 J 0.424 J 1.16 0.0610 J

0.0930 U 0.0630 J 0.0630 U 0.0440 J 0.102 U 0.0760 J

1.35 J 0.391 J 0.387 J 0.358 J 0.843 J 0.0740 J

17.9 35.1 8.27 8.78 14.0 0.750 J

2.18 J 3.06 J 0.577 J 0.609 J 1.15 0.120 J

56.4 70.3 27.3 32.5 46.0 2.04 J

9.34 1.04 2.14 1.76 4.78 0.122 J

13.4 1.21 3.79 J 3.35 J 5.70 0.0700 J

58.9 10.9 18.3 19.0 26.7 1.55 J

235 105 93.6 105 134 6.44

36.0 2.83 6.85 5.70 19.4 0.337 J

45.5 4.30 8.26 6.18 18.1 0.0640 J

41.9 34.5 13.8 15.1 27.1 1.35 J

52.1 112 25.3 28.7 46.0 2.08 J

6.61 J 2.53 J 2.35 J 2.06 J 3.73 J 0.341 J

4.1 0.1 0.3 0.1 U 0.3 2.0

3.9 0.3 0.6 2.0 1.2 14.8

7.9 1.4 1.9 0.9 5.5 41.0

11.2 19.4 11.9 1.2 14.8 28.1

10.0 48.5 19.4 6.8 11.7 7.9

16.4 9.0 21.8 15.4 16.8 2.8
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS540-

010

LDW-SS541-

010

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

15.0 7.1 16.9 17.6 13.9 1.2

10.2 4.0 9.3 20.9 13.2 0.5

6.9 3.3 6.7 15.4 7.4 0.4

5.4 2.4 4.2 8.3 4.6 0.4

2.8 1.1 2.3 3.4 3.4 0.2

2.4 1.0 1.8 2.4 2.2 0.1

3.8 2.5 2.8 5.7 5.1 0.7

4.1 0.1 0.3 0.1 U 0.3 2.0

49.4 78.6 55.6 26.3 50.0 94.6

37.5 16.8 37.1 62.2 39.0 2.5

9.0 4.6 6.9 11.5 10.7 1.0

46.5 21.4 44.0 73.7 49.7 3.5

1.45 1.10 1.16 3.64 1.88 1.01

58.50 69.90 62.00 45.40 62.70 77.40
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

LDW-SS546-

010

LDW-SS547-

010

0.276 U 0.299 U

0.546 J 0.942 J

0.948 J 1.21

2.77 J 3.61

2.55 J 3.81

52.3 76.5

469 754

0.693 U 0.859 J

0.238 J 0.350 J

0.461 J 0.795 J

0.963 J 1.64

0.532 J 0.897

0.0580 J 0.0710 J

0.463 J 0.843 J

10.2 14.0

0.650 J 0.931

34.2 53.7

2.37 5.48

3.95 J 7.69

22.5 34.2

122 175

7.37 16.1

7.20 24.5

16.2 28.2

30.2 50.1

2.48 J 3.79 J

1.1 1.4

2.6 1.2

13.2 1.9

20.3 8.0

8.8 17.9

15.4 16.5
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface 

sediment samples

na - data not available Unit

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

a
   This is a field duplicate sample of the sample 

directly preceding it.

dw – dry weight

HpCDD – heptachlorodibenzo-p -dioxin

HpCDF – heptachlorodibenzofuran

HxCDD – hexachlorodibenzo-p -dioxin

HxCDF – hexachlorodibenzofuran

J – estimated concentration 

na - data not available

OCDD – octachlorodibenzo-p -dioxin

OCDF – octachlorodibenzofuran 

PeCDD – pentachlorodibenzo-p -dioxin

PeCDF – pentachlorodibenzofuran

TCDD – tetrachlorodibenzo-p -dioxin

TCDF – tetrachlorodibenzofuran

TEQ - toxic equivalent

U – not detected at reporting limit shown

ww – wet weight

LDW-SS546-

010

LDW-SS547-

010

12.1 12.7

7.1 14.1

5.9 9.5

4.6 6.3

3.5 4.6

2.5 2.5

2.9 3.3

1.1 1.4

60.3 45.5

29.7 42.6

8.9 10.4

38.6 53.0

2.60 2.04

58.90 52.30 J
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS508-

010

LDW-SS509-

010

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS525-

010

LDW-SS526-

010

LDW-SS527-

010

Metals

Antimony mg/kg dw 1 J na na na na na na na 0.4 UJ

Arsenic mg/kg dw 25.3 9.6 11.3 18.1 5.1 na 3.8 7.5 18.5

Cadmium mg/kg dw 0.3 U na na na na na na na 0.4 U

Chromium mg/kg dw 16.7 na na na na na na na 20

Cobalt mg/kg dw 4.6 na na na na na na na 6.7

Copper mg/kg dw 37.3 na na na na na na na 31.4

Lead mg/kg dw 50 na na na na na na na 10

Mercury mg/kg dw 0.03 U na na na na na na na 0.09 J

Molybdenum mg/kg dw 2.2 na na na na na na na 1 U

Nickel mg/kg dw 13 J na na na na na na na 16 J

Selenium mg/kg dw 0.7 U na na na na na na na 0.9 U

Silver mg/kg dw 0.4 U na na na na na na na 0.6 U

Thallium mg/kg dw 0.3 U na na na na na na na 0.4 U

Vanadium mg/kg dw 34.4 na na na na na na na 46.9

Zinc mg/kg dw 133 na na na na na na na 62

PAHs

1-Methylnaphthalene µg/kg dw na 31 4.8 U 55 4.8 U 4.8 U 4.8 U 9.0 na

2-Chloronaphthalene µg/kg dw 20 U na na na na na na na 20 U

2-Methylnaphthalene µg/kg dw 20 U 22 4.8 U 58 4.8 U 4.8 U 4.8 U 11 20 U

Acenaphthene µg/kg dw 20 U 28 4.8 U 92 4.8 6.3 4.8 26 11 J

Acenaphthylene µg/kg dw 17 J 46 4.8 U 290 9.5 10 4.8 U 13 20 U

Anthracene µg/kg dw 66 84 4.8 U 740 22 32 7.7 100 30

Benzo(a)anthracene µg/kg dw 250 260 4.8 U 1,800 65 94 27 310 94

Benzo(a)pyrene µg/kg dw 260 290 4.8 U 2,100 72 110 24 320 86

Benzo(b)fluoranthene µg/kg dw 180 J 210 J 4.8 U 1,600 J 85 J 110 J 29 J 290 J 87 J

Benzo(g,h,i)perylene µg/kg dw 140 180 4.8 U 1,400 66 81 15 190 54

Benzo(k)fluoranthene µg/kg dw 180 J 210 J 4.8 U 1,600 J 85 J 110 J 29 J 290 J 87 J

Total benzofluoranthenes µg/kg dw 360 J 420 J 4.8 U 3,200 J 170 J 220 J 58 J 580 J 174 J

Chrysene µg/kg dw 300 390 4.8 U 2,600 150 180 51 500 150

Dibenzo(a,h)anthracene µg/kg dw 62 45 4.8 U 500 17 26 5.8 70 26

Dibenzofuran µg/kg dw 20 U 13 4.8 U 75 4.8 U 4.8 U 4.8 15 20 U

Fluoranthene µg/kg dw 460 870 4.8 U 4,100 150 230 J 88 900 190

Fluorene µg/kg dw 16 J 47 4.8 U 200 6.2 6.3 5.3 27 11 J

Indeno(1,2,3-cd)pyrene µg/kg dw 130 150 4.8 U 1,200 49 68 14 170 50

Naphthalene µg/kg dw 20 U 38 4.8 U 92 5.7 4.8 U 4.8 U 5.7 20 U

Phenanthrene µg/kg dw 190 300 4.8 U 2,200 42 81 43 350 67

Pyrene µg/kg dw 460 640 4.8 U 4,000 90 150 51 570 170

Total HPAHs µg/kg dw 2,420 J 3,250 J 4.8 U 20,900 J 830 J 1,160 J 334 J 3,610 J 990 J

Total LPAHs µg/kg dw 290 J 540 4.8 U 3,600 90 136 61 520 119 J

Total cPAHs µg/kg dw 360 J 390 J 4.3 U 2,900 J 110 J 160 J 37 J 460 J 130 J
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS508-

010

LDW-SS509-

010

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS525-

010

LDW-SS526-

010

LDW-SS527-

010

Total PAHs µg/kg dw 2,710 J 3,790 J 4.8 U 24,500 J 920 J 1,290 J 395 J 4,130 J 1,110 J

Phthalates

Bis(2-ethylhexyl)phthalate µg/kg dw 150 na na na na na na na 320

Butyl benzyl phthalate µg/kg dw 25 na na na na na na na 22

Diethyl phthalate µg/kg dw 15 U na na na na na na na 15 U

Dimethyl phthalate µg/kg dw 15 U na na na na na na na 15 U

Di-n-butyl phthalate µg/kg dw 20 U na na na na na na na 20

Di-n-octyl phthalate µg/kg dw 20 U na na na na na na na 20 U

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw 6.1 U na na na na na na na 6.2 U

1,2-Dichlorobenzene µg/kg dw 6.1 U na na na na na na na 6.2 U

1,3-Dichlorobenzene µg/kg dw 20 U na na na na na na na 20 U

1,4-Dichlorobenzene µg/kg dw 6.1 U na na na na na na na 6.2 U

2,4,5-Trichlorophenol µg/kg dw 99 U na na na na na na na 99 U

2,4,6-Trichlorophenol µg/kg dw 99 U na na na na na na na 99 U

2,4-Dichlorophenol µg/kg dw 99 U na na na na na na na 99 U

2,4-Dimethylphenol µg/kg dw 6.1 U na na na na na na na 6.2 U

2,4-Dinitrophenol µg/kg dw 200 UJ na na na na na na na 200 UJ

2,4-Dinitrotoluene µg/kg dw 99 U na na na na na na na 99 U

2,6-Dinitrotoluene µg/kg dw 99 U na na na na na na na 99 U

2-Chlorophenol µg/kg dw 20 U na na na na na na na 20 U

2-Methylphenol µg/kg dw 6.1 U na na na na na na na 6.2 U

2-Nitroaniline µg/kg dw 99 U na na na na na na na 99 U

2-Nitrophenol µg/kg dw 99 U na na na na na na na 99 U

3,3'-Dichlorobenzidine µg/kg dw 99 UJ na na na na na na na 99 UJ

3-Nitroaniline µg/kg dw 99 U na na na na na na na 99 U

4,6-Dinitro-o-cresol µg/kg dw 200 U na na na na na na na 200 U

4-Bromophenyl phenyl ether µg/kg dw 20 U na na na na na na na 20 U

4-Chloro-3-methylphenol µg/kg dw 99 U na na na na na na na 99 U

4-Chloroaniline µg/kg dw 99 UJ na na na na na na na 99 UJ

4-Chlorophenyl phenyl ether µg/kg dw 20 U na na na na na na na 20 U

4-Methylphenol µg/kg dw 20 U na na na na na na na 20 U

4-Nitroaniline µg/kg dw 99 U na na na na na na na 99 U

4-Nitrophenol µg/kg dw 99 U na na na na na na na 99 U

Aniline µg/kg dw 20 UJ na na na na na na na 20 UJ

Benzoic acid µg/kg dw 50 J na na na na na na na 48 J

Benzyl alcohol µg/kg dw 20 U na na na na na na na 20 U

bis(2-chloroethoxy)methane µg/kg dw 20 U na na na na na na na 20 U

bis(2-chloroethyl)ether µg/kg dw 20 U na na na na na na na 20 U

bis(2-chloroisopropyl)ether µg/kg dw 20 U na na na na na na na 20 U

Carbazole µg/kg dw 14 J na na na na na na na 20 U
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS508-

010

LDW-SS509-

010

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS525-

010

LDW-SS526-

010

LDW-SS527-

010

Hexachlorobenzene µg/kg dw 6.1 UJ na na na na na na na 6.2 UJ

Hexachlorobutadiene µg/kg dw 6.1 U na na na na na na na 6.2 U

Hexachlorocyclopentadiene µg/kg dw 99 UJ na na na na na na na 99 UJ

Hexachloroethane µg/kg dw 20 U na na na na na na na 20 U

Isophorone µg/kg dw 20 U na na na na na na na 20 U

n-Nitroso-di-n-propylamine µg/kg dw 30 U na na na na na na na 31 U

n-Nitrosodimethylamine µg/kg dw 30 U na na na na na na na 31 U

n-Nitrosodiphenylamine µg/kg dw 6.1 UJ na na na na na na na 6.2 UJ

Nitrobenzene µg/kg dw 20 U na na na na na na na 20 U

Pentachlorophenol µg/kg dw 30 U na na na na na na na 31 U

Phenol µg/kg dw 17 J na na na na na na na 21

PCBs

Aroclor-1016 µg/kg dw 20 U 3.8 U 0.8 U 48 U 20 U na 3.9 U 20 U 4.0 U

Aroclor-1221 µg/kg dw 20 U 3.8 U 0.8 U 48 U 20 U na 3.9 U 20 U 4.0 U

Aroclor-1232 µg/kg dw 20 U 3.8 U 0.8 U 48 U 20 U na 3.9 U 20 U 4.0 U

Aroclor-1242 µg/kg dw 20 U 3.8 U 0.8 U 48 U 20 U na 3.9 U 20 U 4.0 U

Aroclor-1248 µg/kg dw 20 U 3.8 U 0.8 U 190 U 20 U na 4.8 99 U 23

Aroclor-1254 µg/kg dw 60 16 0.8 U 410 34 na 8.3 260 37

Aroclor-1260 µg/kg dw 26 10 0.8 U 150 32 na 6.5 100 31

Aroclor-1262 µg/kg dw 20 U 3.8 U 0.8 U 48 U 20 U na 3.9 U 20 U 4.0 U

Aroclor-1268 µg/kg dw 20 UJ 3.8 UJ 0.8 UJ 48 UJ 20 UJ na 3.9 UJ 20 UJ 4.0 UJ

Total PCBs µg/kg dw 86 26 0.8 UJ 560 66 na 19.6 360 91

SVOC –  semivolatile organic 

compound

TEQ - toxic equivalent

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

U – not detected at reporting limit shown

UJ – not detected at estimated reporting 

limit shown

a
   This is a field duplicate sample of the 

sample directly preceding it.

dw – dry weight

HPAH – high-molecular-weight 

polycyclic aromatic hydrocarbon

J – estimated concentration 
LPAH – low-molecular-weight polycyclic 

aromatic hydrocarbon
na - not analyzed
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

LDW-SS603-

010 
a

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS533-

043-comp

LDW-SS544-

010-comp

LDW-SS547-

010

0.4 UJ na na na na na na

16.7 93.8 19.1 6.4 4.3 6.4 8.3

0.4 U na na na na na na

25.8 na na na na na na

8.6 na na na na na na

39.7 na na na na na na

15 na na na na na na

0.10 J na na na na na na

0.9 U na na na na na na

21 J na na na na na na

1 U na na na na na na

0.6 U na na na na na na

0.4 U na na na na na na

60.7 na na na na na na

80 na na na na na na

na 26 560 4.9 U 4.7 U 4.8 U 4.7 U

20 U na na na na na na

20 U 29 660 4.9 U 5.1 4.8 U 4.7 U

11 J 330 970 4.9 U 7.5 4.8 U 4.7 U

20 U 15 150 22 4.7 U 4.8 U 4.7 U

31 2,000 1,800 30 12 4.8 11

90 7,500 3,100 48 36 16 62

94 4,900 3,200 51 42 19 77

94 J 3,900 J 2,200 J 48 J 36 J 20 J 71 J

46 2,200 2,300 68 34 20 63

94 J 3,900 J 2,200 J 48 J 36 J 20 J 71 J

188 J 7,800 J 4,400 J 96 J 72 J 40 J 142 J

140 7,900 3,800 67 51 23 92

22 870 580 15 12 5.7 25

11 J 120 460 4.9 U 4.7 U 4.8 U 4.7 U

230 16,000 8,100 100 88 44 170

11 J 300 820 4.9 U 4.7 4.8 U 4.7 U

45 2,000 1,600 41 27 14 51

20 U 62 1,000 4.9 U 4.7 U 4.8 U 4.7 U

94 2,600 7,100 30 32 17 50

170 12,000 7,400 67 79 32 120

1,030 J 61,000 J 34,500 J 550 J 441 J 214 J 800 J

147 J 5,300 11,800 82 56 22 61

140 J 7,100 J 4,400 J 76 J 61 J 29 J 110 J
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

Total PAHs µg/kg dw

Phthalates

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

LDW-SS603-

010 
a

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS533-

043-comp

LDW-SS544-

010-comp

LDW-SS547-

010

1,170 J 66,000 J 46,300 J 640 J 497 J 236 J 860 J

230 na na na na na na

22 na na na na na na

15 U na na na na na na

180 na na na na na na

37 na na na na na na

20 U na na na na na na

6.1 U na na na na na na

6.1 U na na na na na na

20 U na na na na na na

6.1 U na na na na na na

99 U na na na na na na

99 U na na na na na na

99 U na na na na na na

6.1 U na na na na na na

200 UJ na na na na na na

99 U na na na na na na

99 U na na na na na na

20 U na na na na na na

6.1 U na na na na na na

99 U na na na na na na

99 U na na na na na na

99 UJ na na na na na na

99 U na na na na na na

200 U na na na na na na

20 U na na na na na na

99 U na na na na na na

99 UJ na na na na na na

20 U na na na na na na

20 U na na na na na na

99 U na na na na na na

99 U na na na na na na

20 UJ na na na na na na

62 J na na na na na na

20 U na na na na na na

20 U na na na na na na

20 U na na na na na na

20 U na na na na na na

11 J na na na na na na
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

Chemical Unit

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

SVOC –  semivolatile organic 

compound

TEQ - toxic equivalent

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

U – not detected at reporting limit shown

UJ – not detected at estimated reporting 

limit shown

a
   This is a field duplicate sample of the 

sample directly preceding it.

dw – dry weight

HPAH – high-molecular-weight 

polycyclic aromatic hydrocarbon

J – estimated concentration 
LPAH – low-molecular-weight polycyclic 

aromatic hydrocarbon
na - not analyzed

LDW-SS603-

010 
a

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS533-

043-comp

LDW-SS544-

010-comp

LDW-SS547-

010

6.1 UJ na na na na na na

6.1 U na na na na na na

99 UJ na na na na na na

20 U na na na na na na

20 U na na na na na na

30 U na na na na na na

30 U na na na na na na

6.1 UJ na na na na na na

20 U na na na na na na

30 U na na na na na na

20 na na na na na na

4.0 U 19 U 31 U 3.9 U 20 U 3.9 U 3.9 U

4.0 U 19 U 31 U 3.9 U 20 U 3.9 U 3.9 U

4.0 U 19 U 31 U 3.9 U 20 U 3.9 U 3.9 U

4.0 U 19 U 31 U 3.9 U 20 U 3.9 U 3.9 U

23 290 U 320 4.9 U 75 31 12 U

35 860 390 11 140 55 18

20 150 U 150 10 64 41 12

4.0 U 19 U 31 U 3.9 U 20 U 3.9 U 3.9 U

4.0 UJ 19 UJ 31 UJ 3.9 UJ 20 UJ 3.9 UJ 3.9 UJ

78 860 860 21 280 127 30
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

LDW-SS507-

010

LDW-SS602-

010 
a

Metals

Antimony mg/kg dw na 1 J na na na na na na

Arsenic mg/kg dw na 25.3 9.6 na na na na na

Cadmium mg/kg dw na 0.3 U na na na na na na

Chromium mg/kg dw na 16.7 na na na na na na

Cobalt mg/kg dw na 4.6 na na na na na na

Copper mg/kg dw na 37.3 na na na na na na

Lead mg/kg dw na 50 na na na na na na

Mercury mg/kg dw na 0.03 U na na na na na na

Molybdenum mg/kg dw na 2.2 na na na na na na

Nickel mg/kg dw na 13 J na na na na na na

Selenium mg/kg dw na 0.7 U na na na na na na

Silver mg/kg dw na 0.4 U na na na na na na

Thallium mg/kg dw na 0.3 U na na na na na na

Vanadium mg/kg dw na 34.4 na na na na na na

Zinc mg/kg dw na 133 na na na na na na

PAHs

1-Methylnaphthalene µg/kg dw na na 31 na na na na na

2-Chloronaphthalene µg/kg dw na 20 U na na na na na na

2-Methylnaphthalene µg/kg dw na 20 U 22 na na na na na

Acenaphthene µg/kg dw na 20 U 28 na na na na na

Acenaphthylene µg/kg dw na 17 J 46 na na na na na

Anthracene µg/kg dw na 66 84 na na na na na

Benzo(a)anthracene µg/kg dw na 250 260 na na na na na

Benzo(a)pyrene µg/kg dw na 260 290 na na na na na

Benzo(b)fluoranthene µg/kg dw na 180 J 210 J na na na na na

Benzo(g,h,i)perylene µg/kg dw na 140 180 na na na na na

Benzo(k)fluoranthene µg/kg dw na 180 J 210 J na na na na na

Total benzofluoranthenes µg/kg dw na 360 J 420 J na na na na na

Chrysene µg/kg dw na 300 390 na na na na na

Dibenzo(a,h)anthracene µg/kg dw na 62 45 na na na na na

Dibenzofuran µg/kg dw na 20 U 13 na na na na na

Fluoranthene µg/kg dw na 460 870 na na na na na

Fluorene µg/kg dw na 16 J 47 na na na na na

Indeno(1,2,3-cd)pyrene µg/kg dw na 130 150 na na na na na

Naphthalene µg/kg dw na 20 U 38 na na na na na

Phenanthrene µg/kg dw na 190 300 na na na na na

Pyrene µg/kg dw na 460 640 na na na na na

Total HPAHs µg/kg dw na 2,420 J 3,250 J na na na na na

Total LPAHs µg/kg dw na 290 J 540 na na na na na

Total cPAHs µg/kg dw na 360 J 390 J na na na na na

Total PAHs µg/kg dw na 2,710 J 3,790 J na na na na na

Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

LDW-SS507-

010

LDW-SS602-

010 
a

Bis(2-ethylhexyl)phthalate µg/kg dw na 150 na na na na na na

Butyl benzyl phthalate µg/kg dw na 25 na na na na na na

Diethyl phthalate µg/kg dw na 15 U na na na na na na

Dimethyl phthalate µg/kg dw na 15 U na na na na na na

Di-n-butyl phthalate µg/kg dw na 20 U na na na na na na

Di-n-octyl phthalate µg/kg dw na 20 U na na na na na na

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw na 6.1 U na na na na na na

1,2-Dichlorobenzene µg/kg dw na 6.1 U na na na na na na

1,3-Dichlorobenzene µg/kg dw na 20 U na na na na na na

1,4-Dichlorobenzene µg/kg dw na 6.1 U na na na na na na

2,4,5-Trichlorophenol µg/kg dw na 99 U na na na na na na

2,4,6-Trichlorophenol µg/kg dw na 99 U na na na na na na

2,4-Dichlorophenol µg/kg dw na 99 U na na na na na na

2,4-Dimethylphenol µg/kg dw na 6.1 U na na na na na na

2,4-Dinitrophenol µg/kg dw na 200 UJ na na na na na na

2,4-Dinitrotoluene µg/kg dw na 99 U na na na na na na

2,6-Dinitrotoluene µg/kg dw na 99 U na na na na na na

2-Chlorophenol µg/kg dw na 20 U na na na na na na

2-Methylphenol µg/kg dw na 6.1 U na na na na na na

2-Nitroaniline µg/kg dw na 99 U na na na na na na

2-Nitrophenol µg/kg dw na 99 U na na na na na na

3,3'-Dichlorobenzidine µg/kg dw na 99 UJ na na na na na na

3-Nitroaniline µg/kg dw na 99 U na na na na na na

4,6-Dinitro-o-cresol µg/kg dw na 200 U na na na na na na

4-Bromophenyl phenyl ether µg/kg dw na 20 U na na na na na na

4-Chloro-3-methylphenol µg/kg dw na 99 U na na na na na na

4-Chloroaniline µg/kg dw na 99 UJ na na na na na na

4-Chlorophenyl phenyl ether µg/kg dw na 20 U na na na na na na

4-Methylphenol µg/kg dw na 20 U na na na na na na

4-Nitroaniline µg/kg dw na 99 U na na na na na na

4-Nitrophenol µg/kg dw na 99 U na na na na na na

Aniline µg/kg dw na 20 UJ na na na na na na

Benzoic acid µg/kg dw na 50 J na na na na na na

Benzyl alcohol µg/kg dw na 20 U na na na na na na

bis(2-chloroethoxy)methane µg/kg dw na 20 U na na na na na na

bis(2-chloroethyl)ether µg/kg dw na 20 U na na na na na na

bis(2-chloroisopropyl)ether µg/kg dw na 20 U na na na na na na

Carbazole µg/kg dw na 14 J na na na na na na

Hexachlorobenzene µg/kg dw na 6.1 UJ na na na na na na

Hexachlorobutadiene µg/kg dw na 6.1 U na na na na na na

Hexachlorocyclopentadiene µg/kg dw na 99 UJ na na na na na na

Hexachloroethane µg/kg dw na 20 U na na na na na na

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company  

 2009/2010 Sampling Results

May 21, 2010

Table A-1-3,  26 of 54



Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

LDW-SS507-

010

LDW-SS602-

010 
a

Isophorone µg/kg dw na 20 U na na na na na na

n-Nitroso-di-n-propylamine µg/kg dw na 30 U na na na na na na

n-Nitrosodimethylamine µg/kg dw na 30 U na na na na na na

n-Nitrosodiphenylamine µg/kg dw na 6.1 UJ na na na na na na

Nitrobenzene µg/kg dw na 20 U na na na na na na

Pentachlorophenol µg/kg dw na 30 U na na na na na na

Phenol µg/kg dw na 17 J na na na na na na

PCBs

Aroclor-1016 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1221 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1232 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1242 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1248 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1254 µg/kg dw na 60 16 na na na na na

Aroclor-1260 µg/kg dw na 26 10 na na na na na

Aroclor-1262 µg/kg dw na 20 U 3.8 U na na na na na

Aroclor-1268 µg/kg dw na 20 UJ 3.8 UJ na na na na na

Total PCBs µg/kg dw na 86 26 na na na na na

Dioxin/furan

2,3,7,8-TCDD ng/kg dw 0.398 J 0.122 U 0.279 U 0.150 U 0.535 J 0.608 J 0.453 J na

1,2,3,7,8-PeCDD ng/kg dw 1.55 J 0.491 U 0.518 J 0.277 U 2.16 J 2.14 J 1.44 J na

1,2,3,4,7,8-HxCDD ng/kg dw 2.68 J 0.704 J 0.630 J 0.479 J 3.89 J 4.17 J 2.51 J na

1,2,3,6,7,8-HxCDD ng/kg dw 10.1 2.14 2.31 2.27 J 15.1 14.8 10.9 na

1,2,3,7,8,9-HxCDD ng/kg dw 7.63 1.80 1.82 1.57 J 11.1 10.8 7.39 na

1,2,3,4,6,7,8-HpCDD ng/kg dw 248 42.5 42.0 50.9 392 358 315 na

OCDD ng/kg dw 2,360 393 410 497 3,840 3,440 4,080 na

2,3,7,8-TCDF ng/kg dw 1.27 0.900 U 1.11 0.437 J 2.28 2.06 1.55 na

1,2,3,7,8-PeCDF ng/kg dw 0.717 J 0.383 J 0.447 J 0.205 J 1.17 J 1.16 J 0.944 J na

2,3,4,7,8-PeCDF ng/kg dw 1.59 J 0.667 J 0.977 0.467 J 2.59 J 2.62 J 1.96 J na

1,2,3,4,7,8-HxCDF ng/kg dw 5.02 J 1.34 2.47 2.43 J 8.71 10.4 8.00 na

1,2,3,6,7,8-HxCDF ng/kg dw 1.73 J 0.736 J 1.08 0.561 J 2.89 J 3.06 J 2.20 J na

1,2,3,7,8,9-HxCDF ng/kg dw 0.167 J 0.0660 U 1.01 U 0.0670 U 0.230 J 0.200 J 0.197 J na

2,3,4,6,7,8-HxCDF ng/kg dw 1.43 J 0.690 J 0.964 J 0.378 J 2.34 J 2.43 J 1.63 J na

1,2,3,4,6,7,8-HpCDF ng/kg dw 40.5 19.4 15.2 14.0 73.6 78.2 58.4 na

1,2,3,4,7,8,9-HpCDF ng/kg dw 2.79 J 0.752 J 1.06 1.33 J 5.29 5.98 4.56 J na

OCDF ng/kg dw 165 40.9 53.2 63.6 323 320 285 na

Total TCDD ng/kg dw 6.25 4.40 7.17 1.68 8.43 7.58 5.93 na

Total PeCDD ng/kg dw 12.4 5.38 7.90 2.23 15.2 14.8 11.2 na

Total HxCDD ng/kg dw 99.4 21.4 20.2 18.9 141 125 104 na

Total HpCDD ng/kg dw 738 110 85.6 136 1,110 945 1,080 na

Total TCDF ng/kg dw 22.3 10.2 21.6 5.63 33.7 38.4 23.9 na

Total PeCDF ng/kg dw 26.7 10.8 26.5 7.09 44.7 47.6 32.5 na

Total HxCDF ng/kg dw 62.6 20.1 29.9 22.3 111 117 95.6 na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

LDW-SS501-

010

LDW-SS502-

010-comp

LDW-SS503-

043-comp

LDW-SS504-

010

LDW-SS505-

010

LDW-SS506-

010

LDW-SS507-

010

LDW-SS602-

010 
a

Total HpCDF ng/kg dw 145 48.1 49.5 56.4 279 282 242 na

Dioxin/furan TEQ - mammal (half DL) ng/kg dw 9.12 J 2.06 J 2.77 J 2.01 J 14.1 J 13.9 J 11.0 J na

Grain size

Fractional % phi >-1 (>2000 microns) % dw 34.3 7.9 4.1 1 1.0 0.1 U 0.4 0.1

Fractional % phi -1-0 (1000-2000 microns) % dw 1.9 5.1 3.5 2.0 1.2 0.3 0.6 2.5

Fractional % phi 0-1 (500-1000 microns) % dw 3.4 18.3 18.1 10.9 2.2 0.6 1.1 2.2

Fractional % phi 1-2 (250-500 microns) % dw 12.0 39.7 41.2 27.3 6.7 2.0 1.5 2.8

Fractional % phi 2-3 (125-250 microns) % dw 6.4 19.3 16.4 16.1 11.9 10.9 3.2 3.8

Fractional % phi 3-4 (62.5-125 microns) % dw 3.0 3.6 4.5 3.6 9.6 13.9 6.1 6.4

Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.8 1.3 2.5 4.3 9.6 10.2 10.5 7.3

Fractional % phi 5-6 (15.6-31.2 microns) % dw 6.3 0.7 2.6 6.3 11.3 11.4 12.8 13.4

Fractional % phi 6-7 (7.8-15.6 microns) % dw 7.4 0.5 1.9 7.4 12.8 13.3 16.3 16.3

Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.6 0.7 1.4 6.5 10.6 11.4 14.8 14.5

Fractional % phi 8-9 (1.95-3.9 microns) % dw 7.8 0.9 1.2 4.2 7.0 7.9 10.4 10

Fractional % phi 9-10 (0.98-1.95 microns) % dw 4.1 0.8 0.9 3.8 6.1 6.7 8.4 7.8

Fractional % phi 10+ (<0.98 micron) % dw 5.9 1.1 1.7 6.4 10.0 11.4 13.8 12.6

Total gravel % dw 34.3 7.9 4.1 1 1.0 0.1 U 0.4 0.1

Total sand % dw 26.7 86.0 83.7 59.8 31.6 27.7 12.5 17.7

Total silt % dw 21.1 3.2 8.4 24.5 44.3 46.3 54.4 51.5

Total clay % dw 17.8 2.8 3.8 14.3 23.1 26.0 32.6 31

Total fines (percent silt+clay) % dw 38.9 6.0 12.2 38.9 67.4 72.3 87.0 82

Conventionals

Total organic carbon (TOC) % dw 2.17 2.00 1.29 1.38 1.80 2.12 1.79 1.97

Total solids % ww 51.10 73.10 J 76.20 J 68.30 55.30 56.40 47.20 47.00

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

na na na na na na na na

11.3 18.1 na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

4.8 U 55 na na na na na na

na na na na na na na na

4.8 U 58 na na na na na na

4.8 U 92 na na na na na na

4.8 U 290 na na na na na na

4.8 U 740 na na na na na na

4.8 U 1,800 na na na na na na

4.8 U 2,100 na na na na na na

4.8 U 1,600 J na na na na na na

4.8 U 1,400 na na na na na na

4.8 U 1,600 J na na na na na na

4.8 U 3,200 J na na na na na na

4.8 U 2,600 na na na na na na

4.8 U 500 na na na na na na

4.8 U 75 na na na na na na

4.8 U 4,100 na na na na na na

4.8 U 200 na na na na na na

4.8 U 1,200 na na na na na na

4.8 U 92 na na na na na na

4.8 U 2,200 na na na na na na

4.8 U 4,000 na na na na na na

4.8 U 20,900 J na na na na na na

4.8 U 3,600 na na na na na na

4.3 U 2,900 J na na na na na na

4.8 U 24,500 J na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

0.8 U 48 U na na na na na na

0.8 U 48 U na na na na na na

0.8 U 48 U na na na na na na

0.8 U 48 U na na na na na na

0.8 U 190 U na na na na na na

0.8 U 410 na na na na na na

0.8 U 150 na na na na na na

0.8 U 48 U na na na na na na

0.8 UJ 48 UJ na na na na na na

0.8 UJ 560 na na na na na na

0.0580 U 5.59 0.324 J 0.386 J 0.217 U 0.588 U 0.381 J 0.696 J

4.92 U 15.3 1.04 J 1.09 J 0.743 J 2.11 J 1.43 J 2.27 J

0.0610 U 13.7 1.61 J 1.92 J 1.25 J 4.61 J 2.41 J 3.70 J

0.0810 J 47.7 5.92 7.40 5.20 J 22.5 12.9 13.0

0.198 J 41.8 4.64 J 5.81 4.12 J 13.7 J 7.65 10.0

1.48 J 600 141 192 145 690 333 289

11.3 5,090 1,380 1,960 1,590 6,650 3,450 2,800

1.01 U 55.4 0.801 J 1.00 J 0.692 J 2.48 1.62 1.72

4.36 U 28.8 0.472 J 0.550 J 0.424 J 1.80 U 1.14 J 1.06 J

4.45 U 54.8 0.994 J 1.30 J 0.970 J 3.56 J 3.48 J 2.22 J

4.74 U 39.4 3.56 J 4.79 J 4.46 J 19.6 24.2 7.53

4.50 U 30.2 1.17 J 1.48 J 1.19 J 7.00 J 4.58 2.69 J

4.97 U 2.35 J 0.106 J 0.108 U 0.0960 J 0.500 U 0.335 J 0.200 J

5.02 U 32.9 0.901 J 1.24 J 0.782 J 3.24 J 2.53 J 2.19 J

0.203 J 219 29.6 35.9 30.8 150 93.2 56.2

4.74 U 11.5 2.27 J 2.63 J 2.43 J 12.8 J 10.7 4.20 J

0.673 J 385 149 168 136 760 312 242

0.207 205 4.03 4.90 2.77 7.48 6.75 8.08

0.0990 232 7.47 7.80 5.91 13.0 J 11.3 15.8

1.44 511 56.8 73.1 53.0 204 111 107

3.59 1,910 410 594 469 2,030 973 814

0.296 1,090 13.7 18.4 12.6 42.1 26.9 32.4

0.0700 716 17.7 21.6 16.1 62.9 46.6 46.0

0.217 566 46.0 59.7 45.7 214 164 95.7
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS508-

010

LDW-SS509-

010

LDW-SS510-

010

LDW-SS511-

010

LDW-SS512-

010

LDW-SS513-

010

LDW-SS514-

010

LDW-SS515-

010

0.527 594 122 133 119 662 360 205

4.31 J 74.5 J 5.73 J 7.20 J 5.23 J 21.6 J 14.0 J 12.2 J

1.1 7.3 0.1 0.1 3.8 1.1 0.2 23.6

7.2 3.6 0.7 0.1 2.6 1.0 1.1 2.7

2.1 8.5 1.1 0.2 12.9 2.2 5.9 2.5

2.0 19.3 1.7 0.3 27.6 3.8 10.7 7.1

2.1 12.4 2.4 0.3 12.2 2.5 15.4 10.5

1.3 10.6 8.0 0.9 4.5 2.3 11.1 5.8

3.5 8.6 14.0 6.4 4.5 6.2 7.1 10.3

16.6 6.9 13.7 16.9 5.4 14.6 11.4 7.8

21.6 5.5 15.9 19.9 7.3 18.7 11.5 9.4

13.9 5.6 14.6 17.4 5.9 15.4 10.9 6.1

9.7 3.7 9.0 12.7 4.3 10.7 4.7 4.7

8.8 3.0 7.3 8.9 3.4 7.7 4.1 3.2

10.3 5.0 11.5 16.2 5.7 13.9 5.9 6.4

1.1 7.3 0.1 0.1 3.8 1.1 0.2 23.6

14.7 54.4 13.9 1.7 59.8 11.8 44.2 28.6

55.6 26.6 58.2 60.6 23.1 54.9 40.9 33.6

28.8 11.7 27.8 37.7 13.4 32.3 14.7 14.3

84.4 38.3 86.0 98.3 36.5 87.2 55.6 47.9

6.30 7.08 1.99 2.53 1.74 2.13 1.63 2.86

41.73 40.30 48.60 43.70 64.50 47.90 53.40 53.80
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS516-

010

LDW-SS517-

010

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS516-

010

LDW-SS517-

010

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS516-

010

LDW-SS517-

010

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

na na na na na na na

0.395 J 0.488 J 0.226 U 0.354 J 0.378 0.304 J 0.660 J

1.09 J 1.53 J 0.560 J 0.675 J 1.42 0.713 J 2.81 J

1.87 J 2.63 J 0.903 J 1.19 J 2.45 1.17 J 5.08 J

8.76 11.4 2.52 J 4.02 J 8.06 4.24 J 16.4

5.43 7.85 2.56 J 3.33 J 7.46 3.19 J 14.1

223 304 55.1 95.8 196 97.1 435

2,380 2,970 525 892 1,910 984 4,150

1.13 1.57 0.351 J 0.596 J 1.18 0.653 J 1.52

1.00 J 0.754 J 0.262 J 0.314 J 0.595 J 0.327 J 1.01 J

3.29 J 2.02 J 0.423 J 0.696 J 1.59 0.761 J 2.68 J

16.5 7.62 1.26 J 2.61 J 4.54 2.52 J 10.4

3.06 J 2.09 J 0.494 J 0.845 J 2.00 0.872 J 2.86 J

0.231 J 0.158 J 0.0670 J 0.121 J 0.146 J 0.0760 J 0.218 J

1.68 J 1.55 J 0.387 J 0.657 J 1.88 J 0.708 J 1.99 J

56.9 62.9 9.79 17.6 36.2 19.3 62.3

4.82 4.96 0.793 J 1.52 J 2.54 1.56 J 4.55 J

272 346 36.4 74.8 142 90.4 290

4.61 5.67 2.13 4.42 4.78 3.78 7.33

8.31 13.0 3.94 6.57 9.71 4.67 14.7

69.7 108 24.3 38.5 74.9 36.3 152

562 865 139 261 577 270 1,210

22.0 27.4 6.11 10.6 22.8 11.5 25.8

41.3 30.3 6.68 12.1 28.1 12.7 39.4

117 90.7 14.8 30.3 57.8 32.3 103
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS516-

010

LDW-SS517-

010

LDW-SS518-

010

LDW-SS519-

010

LDW-SS520-

010

LDW-SS521-

010

LDW-SS522-

010

239 267 30.3 65.8 128 74.9 233

10.0 J 10.9 J 2.49 J 4.02 J 8.03 J 4.10 J 15.9 J

1.8 9.0 0.1 0.1 U 1.3 0.1 U 0.1 U

2.9 6.3 1.4 2.0 2.0 0.1 U 0.2

6.5 4.9 0.6 1.7 8.3 1.1 0.4

7.2 3.9 0.4 1.6 21.3 1.6 0.7

2.5 3.1 2.0 2.1 13.5 4.0 0.7

6.0 6.0 13.6 8.6 6.0 17.3 1.3

8.7 9.7 10.8 10.8 4.0 14.2 6.6

15.2 13.2 17.7 17.6 8.6 13.7 18.5

16.1 13.5 15.1 16.5 10.0 13.9 27.9

11.8 10.1 13.6 13.3 9.1 12.6 18.3

7.4 7.1 9.7 9.3 5.6 7.7 10.3

4.8 4.6 5.3 5.6 3.3 4.7 5.3

9.0 8.5 9.7 11.0 7.1 9.1 9.6

1.8 9.0 0.1 0.1 U 1.3 0.1 U 0.1 U

25.1 24.2 18.0 16.0 51.1 24.0 3.3

51.8 46.5 57.2 58.2 31.7 54.4 71.3

21.2 20.2 24.7 25.9 16.0 21.5 25.2

73.0 66.7 81.9 84.1 47.7 75.9 96.5

1.96 2.40 2.06 2.17 2.10 2.18 2.86

53.20 52.80 52.50 47.10 59.70 J 50.70 43.20
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

na na na na na

5.1 na na 3.8 7.5

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

4.8 U 4.8 U na 4.8 U 9.0

na na na na na

4.8 U 4.8 U na 4.8 U 11

4.8 6.3 na 4.8 26

9.5 10 na 4.8 U 13

22 32 na 7.7 100

65 94 na 27 310

72 110 na 24 320

85 J 110 J na 29 J 290 J

66 81 na 15 190

85 J 110 J na 29 J 290 J

170 J 220 J na 58 J 580 J

150 180 na 51 500

17 26 na 5.8 70

4.8 U 4.8 U na 4.8 15

150 230 J na 88 900

6.2 6.3 na 5.3 27

49 68 na 14 170

5.7 4.8 U na 4.8 U 5.7

42 81 na 43 350

90 150 na 51 570

830 J 1,160 J na 334 J 3,610 J

90 136 na 61 520

110 J 160 J na 37 J 460 J

920 J 1,290 J na 395 J 4,130 J
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

na na na na na

20 U na na 3.9 U 20 U

20 U na na 3.9 U 20 U

20 U na na 3.9 U 20 U

20 U na na 3.9 U 20 U

20 U na na 4.8 99 U

34 na na 8.3 260

32 na na 6.5 100

20 U na na 3.9 U 20 U

20 UJ na na 3.9 UJ 20 UJ

66 na na 19.6 360

0.438 J na 0.334 J 0.113 U 0.524 J

1.28 J na 0.815 J 0.281 J 3.31 J

2.37 J na 1.44 J 0.473 J 6.78

8.79 na 5.92 J 1.70 J 19.1

7.65 na 4.46 J 1.57 J 18.8

311 na 164 47.9 502

3,960 na 1,630 487 4,480

0.739 J na 0.622 J 0.144 U 0.983 J

0.385 J na 0.387 J 0.0940 J 0.538 J

0.837 J na 0.914 J 0.236 J 1.44 J

2.92 J na 2.93 J 1.01 J 4.98

1.01 J na 1.03 J 0.299 J 2.24 J

0.104 J na 0.0710 J 0.148 J 0.129 J

0.867 J na 0.820 J 0.247 J 1.79 J

27.8 na 23.4 8.46 74.7

1.81 J na 1.64 J 0.505 J 4.72 J

125 na 85.0 48.6 205

2.60 na 4.31 0.247 5.67

6.11 na 5.69 J 1.52 14.9

77.8 na 52.1 16.3 139

732 na 397 122 1,030

8.75 na 13.4 1.99 22.7

14.4 na 14.6 3.40 29.1

41.8 na 33.5 9.53 72.9
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS523-

010

LDW-SS601-

010
 a

LDW-SS524-

010

LDW-SS525-

010

LDW-SS526-

010

91.0 na 79.9 27.4 186

9.06 J na 5.57 J 1.69 J 17.0 J

6.8 8.7 0.1 U 0.9 2.9

5.1 5.6 0.2 0.5 3.8

17.3 17.3 0.3 19.3 24.6

29.4 28.9 0.4 57.6 29.7

17.5 17.2 1.4 8.6 15.9

10.2 9.9 7.0 5.3 6.1

5.3 3.9 13.8 2.3 3.4

1.8 1.8 20.2 1.3 3.0

1.7 1.7 18.5 1.1 3.1

1.4 1.5 14.0 0.9 2.8

1.3 1.2 8.6 0.6 1.9

1.1 1.0 5.2 0.4 1.0

1.3 1.1 10.1 1.2 1.6

6.8 8.7 0.1 U 0.9 2.9

79.5 78.9 9.3 91.3 80.1

10.2 8.9 66.5 5.6 12.3

3.7 3.3 23.9 2.2 4.5

13.9 12.2 90.4 7.8 16.8

0.982 0.906 2.40 0.673 1.79

76.70 77.80 47.40 73.67 68.80
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS527-

010

LDW-SS603-

010 
a

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

0.4 UJ 0.4 UJ na na na na na na

18.5 16.7 na 93.8 19.1 6.4 na 4.3

0.4 U 0.4 U na na na na na na

20 25.8 na na na na na na

6.7 8.6 na na na na na na

31.4 39.7 na na na na na na

10 15 na na na na na na

0.09 J 0.10 J na na na na na na

1 U 0.9 U na na na na na na

16 J 21 J na na na na na na

0.9 U 1 U na na na na na na

0.6 U 0.6 U na na na na na na

0.4 U 0.4 U na na na na na na

46.9 60.7 na na na na na na

62 80 na na na na na na

na na na 26 560 4.9 U na 4.7 U

20 U 20 U na na na na na na

20 U 20 U na 29 660 4.9 U na 5.1

11 J 11 J na 330 970 4.9 U na 7.5

20 U 20 U na 15 150 22 na 4.7 U

30 31 na 2,000 1,800 30 na 12

94 90 na 7,500 3,100 48 na 36

86 94 na 4,900 3,200 51 na 42

87 J 94 J na 3,900 J 2,200 J 48 J na 36 J

54 46 na 2,200 2,300 68 na 34

87 J 94 J na 3,900 J 2,200 J 48 J na 36 J

174 J 188 J na 7,800 J 4,400 J 96 J na 72 J

150 140 na 7,900 3,800 67 na 51

26 22 na 870 580 15 na 12

20 U 11 J na 120 460 4.9 U na 4.7 U

190 230 na 16,000 8,100 100 na 88

11 J 11 J na 300 820 4.9 U na 4.7

50 45 na 2,000 1,600 41 na 27

20 U 20 U na 62 1,000 4.9 U na 4.7 U

67 94 na 2,600 7,100 30 na 32

170 170 na 12,000 7,400 67 na 79

990 J 1,030 J na 61,000 J 34,500 J 550 J na 441 J

119 J 147 J na 5,300 11,800 82 na 56

130 J 140 J na 7,100 J 4,400 J 76 J na 61 J

1,110 J 1,170 J na 66,000 J 46,300 J 640 J na 497 J
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS527-

010

LDW-SS603-

010 
a

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

320 230 na na na na na na

22 22 na na na na na na

15 U 15 U na na na na na na

15 U 180 na na na na na na

20 37 na na na na na na

20 U 20 U na na na na na na

6.2 U 6.1 U na na na na na na

6.2 U 6.1 U na na na na na na

20 U 20 U na na na na na na

6.2 U 6.1 U na na na na na na

99 U 99 U na na na na na na

99 U 99 U na na na na na na

99 U 99 U na na na na na na

6.2 U 6.1 U na na na na na na

200 UJ 200 UJ na na na na na na

99 U 99 U na na na na na na

99 U 99 U na na na na na na

20 U 20 U na na na na na na

6.2 U 6.1 U na na na na na na

99 U 99 U na na na na na na

99 U 99 U na na na na na na

99 UJ 99 UJ na na na na na na

99 U 99 U na na na na na na

200 U 200 U na na na na na na

20 U 20 U na na na na na na

99 U 99 U na na na na na na

99 UJ 99 UJ na na na na na na

20 U 20 U na na na na na na

20 U 20 U na na na na na na

99 U 99 U na na na na na na

99 U 99 U na na na na na na

20 UJ 20 UJ na na na na na na

48 J 62 J na na na na na na

20 U 20 U na na na na na na

20 U 20 U na na na na na na

20 U 20 U na na na na na na

20 U 20 U na na na na na na

20 U 11 J na na na na na na

6.2 UJ 6.1 UJ na na na na na na

6.2 U 6.1 U na na na na na na

99 UJ 99 UJ na na na na na na

20 U 20 U na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS527-

010

LDW-SS603-

010 
a

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

20 U 20 U na na na na na na

31 U 30 U na na na na na na

31 U 30 U na na na na na na

6.2 UJ 6.1 UJ na na na na na na

20 U 20 U na na na na na na

31 U 30 U na na na na na na

21 20 na na na na na na

4.0 U 4.0 U na 19 U 31 U 3.9 U na 20 U

4.0 U 4.0 U na 19 U 31 U 3.9 U na 20 U

4.0 U 4.0 U na 19 U 31 U 3.9 U na 20 U

4.0 U 4.0 U na 19 U 31 U 3.9 U na 20 U

23 23 na 290 U 320 4.9 U na 75

37 35 na 860 390 11 na 140

31 20 na 150 U 150 10 na 64

4.0 U 4.0 U na 19 U 31 U 3.9 U na 20 U

4.0 UJ 4.0 UJ na 19 UJ 31 UJ 3.9 UJ na 20 UJ

91 78 na 860 860 21 na 280

0.306 J na 0.790 J 0.459 1.77 0.126 U 0.197 J 0.403

0.706 J na 2.89 J 1.53 7.19 0.354 J 0.524 J 1.22

1.12 J na 5.00 J 2.47 10.6 0.544 J 0.744 J 1.88

3.98 J na 16.2 8.11 39.2 1.85 2.60 J 6.10

3.65 J na 14.2 6.80 32.9 1.60 2.27 J 5.30

98.5 na 357 230 1,030 38.6 62.7 122

970 na 3,330 2,370 9,590 365 737 980

0.608 J na 5.54 1.98 5.37 0.410 J 0.765 J 0.998 U

0.329 J na 2.07 J 1.02 2.21 J 0.212 J 0.357 J 0.541 J

0.763 J na 5.17 2.06 4.83 0.298 J 0.773 J 1.24

2.65 J na 18.5 5.53 10.8 0.692 J 1.76 J 6.86

0.890 J na 7.39 2.34 5.23 0.369 J 0.745 J 1.78

0.0770 J na 0.340 J 0.146 J 0.365 J 0.981 U 0.0530 U 0.150 J

0.660 J na 3.52 J 1.81 4.86 J 0.293 J 0.604 J 1.22

17.6 na 65.2 34.2 95.5 6.47 14.0 32.0

1.36 J na 7.35 3.25 6.76 0.361 J 0.864 J 3.29

66.1 na 205 151 303 19.0 43.6 86.2

3.33 na 12.0 12.0 18.1 2.30 3.32 6.20

5.30 J na 21.1 18.2 42.9 3.67 4.47 J 9.20

36.6 na 145 64.8 463 17.6 29.4 47.3

271 na 892 427 4,510 126 251 242

11.4 na 85.6 34.4 84.5 4.67 16.3 18.1

11.9 na 90.6 32.2 125 6.97 16.0 28.4

28.3 na 139 55.5 184 12.3 21.5 60.0
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS527-

010

LDW-SS603-

010 
a

LDW-SS528-

010

LDW-SS529-

041-comp

LDW-SS530-

010

LDW-SS531-

010-comp

LDW-SS532-

010

LDW-SS533-

043-comp

59.9 na 206 128 314 19.4 39.2 108

4.10 J na 17.7 J 8.99 J 35.7 J 1.71 J 2.93 J 6.28 J

1.1 0.4 0.6 24.1 1.7 9.6 1.8 13.1

0.3 2.7 0.8 6.2 3.3 5.7 2.1 4.5

0.9 2.1 1.1 15.8 9.2 15.9 2.9 9.9

1.3 2.4 0.7 24.1 17.8 29.4 7.9 30.6

2.3 4.6 1.0 11.5 12.4 12.9 12.9 18.1

8.9 12.9 2.5 6.2 14.0 4.6 25.8 7.1

18.2 16.9 8.5 2.7 10.8 4.5 20.3 4.5

23.2 18.1 31.7 2.4 9.2 3.2 9.4 3.4

18.7 15.9 27.5 2.2 7.2 3.5 5.8 2.6

11.6 10.1 9.3 1.9 4.9 3.4 3.8 1.7

5.0 4.4 5.0 1.1 3.4 2.8 2.7 1.5

2.6 3.0 3.4 0.7 2.8 1.8 1.4 1.0

6.1 6.3 7.9 1.3 3.3 2.7 3.2 2.0

1.1 0.4 0.6 24.1 1.7 9.6 1.8 13.1

13.7 24.7 6.1 63.8 56.7 68.5 51.6 70.2

71.7 61.0 77.0 9.2 32.1 14.6 39.3 12.2

13.7 13.7 16.3 3.1 9.5 7.3 7.3 4.5

85.4 74.7 93.3 12.3 41.6 21.9 46.6 16.7

2.18 2.43 3.04 1.47 1.56 1.23 2.27 1.40

47.13 47.40 40.80 75.60 J 81.20 73.30 51.30 74.40
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

LDW-SS540-

010

LDW-SS541-

010

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

LDW-SS540-

010

LDW-SS541-

010

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

LDW-SS540-

010

LDW-SS541-

010

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

0.179 J 0.303 U 0.155 J 0.250 J 0.689 J 0.152 U 0.605 J 0.126 J

0.370 J 1.43 J 0.260 J 0.790 J 1.91 J 0.270 J 1.56 J 0.220 J

0.630 J 2.26 J 0.375 J 1.27 J 2.39 J 0.389 J 1.92 J 0.354 U

2.42 J 6.20 1.17 J 4.93 J 12.1 1.29 J 5.82 1.92 J

1.89 J 6.09 1.10 J 3.52 J 9.28 1.12 J 6.91 1.06 J

59.3 142 25.4 111 361 26.1 96.8 50.7

632 1,520 262 1,020 4,440 258 769 496

0.389 J 1.23 0.219 J 0.605 J 3.39 0.236 U 1.87 0.269 J

0.231 J 0.617 J 0.107 J 0.339 J 1.56 J 0.135 J 0.712 J 0.119 J

0.505 J 1.53 J 0.215 J 0.726 J 4.38 J 0.246 J 2.15 J 0.287 J

2.16 J 4.70 J 0.650 J 2.16 J 16.6 0.834 J 4.19 J 5.57

0.578 J 1.97 J 0.244 J 0.849 J 5.40 0.300 J 1.55 J 0.906 J

4.80 U 0.0840 U 5.24 U 0.0900 J 0.301 J 5.14 U 0.0930 U 0.0630 J

0.472 J 1.40 J 0.197 J 0.771 J 3.26 J 0.258 J 1.35 J 0.391 J

11.4 25.4 4.91 J 22.2 67.6 5.44 17.9 35.1

0.969 J 2.10 J 0.368 J 1.41 J 7.87 0.393 J 2.18 J 3.06 J

44.6 87.6 17.1 73.2 234 22.1 56.4 70.3

2.08 3.55 1.16 J 2.59 8.31 0.959 J 9.34 1.04

2.63 7.85 1.54 J 4.40 J 13.4 2.02 J 13.4 1.21

21.5 58.0 10.2 39.7 115 11.2 58.9 10.9

180 515 61.4 293 976 63.7 235 105

6.38 18.3 3.65 10.1 43.2 3.87 36.0 2.83

8.38 32.5 3.44 J 12.7 57.6 3.65 J 45.5 4.30

18.5 49.4 7.49 30.9 113 9.27 41.9 34.5
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS534-

010

LDW-SS535-

010

LDW-SS536-

010

LDW-SS537-

010

LDW-SS538-

010

LDW-SS539-

010

LDW-SS540-

010

LDW-SS541-

010

39.4 81.0 14.7 65.6 219 18.4 52.1 112

2.72 J 6.63 J 1.53 J 4.36 J 15.0 J 1.52 J 6.61 J 2.53 J

1.7 42.3 0.1 U 0.1 U 0.5 0.2 4.1 0.1

2.3 6.5 0.1 U 0.8 1.7 0.6 3.9 0.3

12.6 7.9 0.4 7.1 5.9 8.2 7.9 1.4

36.1 21.8 2.2 16.6 15.4 28.3 11.2 19.4

10.3 12.1 65.7 13.2 12.4 24.7 10.0 48.5

7.0 2.9 13.8 11.5 10.5 8.7 16.4 9.0

7.7 0.5 4.7 7.7 15.1 10.8 15.0 7.1

7.0 2.1 4.3 12.1 11.8 6.0 10.2 4.0

5.4 0.5 3.3 12.3 9.9 4.3 6.9 3.3

3.5 0.9 1.9 7.6 5.7 2.7 5.4 2.4

2.0 0.8 0.8 3.7 3.4 1.7 2.8 1.1

1.5 0.4 0.7 2.3 2.5 1.1 2.4 1.0

3.0 1.1 2.0 5.0 5.2 2.7 3.8 2.5

1.7 42.3 0.1 U 0.1 U 0.5 0.2 4.1 0.1

68.3 51.2 82.1 49.2 45.9 70.5 49.4 78.6

23.6 4.0 14.2 39.7 42.5 23.8 37.5 16.8

6.5 2.3 3.5 11.0 11.1 5.5 9.0 4.6

30.1 6.3 17.7 50.7 53.6 29.3 46.5 21.4

1.72 1.38 1.05 1.54 2.15 1.37 1.45 1.10

64.60 69.00 65.80 54.30 60.10 67.10 58.50 69.90
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Metals

Antimony mg/kg dw

Arsenic mg/kg dw

Cadmium mg/kg dw

Chromium mg/kg dw

Cobalt mg/kg dw

Copper mg/kg dw

Lead mg/kg dw

Mercury mg/kg dw

Molybdenum mg/kg dw

Nickel mg/kg dw

Selenium mg/kg dw

Silver mg/kg dw

Thallium mg/kg dw

Vanadium mg/kg dw

Zinc mg/kg dw

PAHs

1-Methylnaphthalene µg/kg dw

2-Chloronaphthalene µg/kg dw

2-Methylnaphthalene µg/kg dw

Acenaphthene µg/kg dw

Acenaphthylene µg/kg dw

Anthracene µg/kg dw

Benzo(a)anthracene µg/kg dw

Benzo(a)pyrene µg/kg dw

Benzo(b)fluoranthene µg/kg dw

Benzo(g,h,i)perylene µg/kg dw

Benzo(k)fluoranthene µg/kg dw

Total benzofluoranthenes µg/kg dw

Chrysene µg/kg dw

Dibenzo(a,h)anthracene µg/kg dw

Dibenzofuran µg/kg dw

Fluoranthene µg/kg dw

Fluorene µg/kg dw

Indeno(1,2,3-cd)pyrene µg/kg dw

Naphthalene µg/kg dw

Phenanthrene µg/kg dw

Pyrene µg/kg dw

Total HPAHs µg/kg dw

Total LPAHs µg/kg dw

Total cPAHs µg/kg dw

Total PAHs µg/kg dw

Phthalates

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

LDW-SS546-

010

LDW-SS547-

010

na na na na na na

na na 6.4 na na 8.3

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na 4.8 U na na 4.7 U

na na na na na na

na na 4.8 U na na 4.7 U

na na 4.8 U na na 4.7 U

na na 4.8 U na na 4.7 U

na na 4.8 na na 11

na na 16 na na 62

na na 19 na na 77

na na 20 J na na 71 J

na na 20 na na 63

na na 20 J na na 71 J

na na 40 J na na 142 J

na na 23 na na 92

na na 5.7 na na 25

na na 4.8 U na na 4.7 U

na na 44 na na 170

na na 4.8 U na na 4.7 U

na na 14 na na 51

na na 4.8 U na na 4.7 U

na na 17 na na 50

na na 32 na na 120

na na 214 J na na 800 J

na na 22 na na 61

na na 29 J na na 110 J

na na 236 J na na 860 J
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Bis(2-ethylhexyl)phthalate µg/kg dw

Butyl benzyl phthalate µg/kg dw

Diethyl phthalate µg/kg dw

Dimethyl phthalate µg/kg dw

Di-n-butyl phthalate µg/kg dw

Di-n-octyl phthalate µg/kg dw

Other SVOCs

1,2,4-Trichlorobenzene µg/kg dw

1,2-Dichlorobenzene µg/kg dw

1,3-Dichlorobenzene µg/kg dw

1,4-Dichlorobenzene µg/kg dw

2,4,5-Trichlorophenol µg/kg dw

2,4,6-Trichlorophenol µg/kg dw

2,4-Dichlorophenol µg/kg dw

2,4-Dimethylphenol µg/kg dw

2,4-Dinitrophenol µg/kg dw

2,4-Dinitrotoluene µg/kg dw

2,6-Dinitrotoluene µg/kg dw

2-Chlorophenol µg/kg dw

2-Methylphenol µg/kg dw

2-Nitroaniline µg/kg dw

2-Nitrophenol µg/kg dw

3,3'-Dichlorobenzidine µg/kg dw

3-Nitroaniline µg/kg dw

4,6-Dinitro-o-cresol µg/kg dw

4-Bromophenyl phenyl ether µg/kg dw

4-Chloro-3-methylphenol µg/kg dw

4-Chloroaniline µg/kg dw

4-Chlorophenyl phenyl ether µg/kg dw

4-Methylphenol µg/kg dw

4-Nitroaniline µg/kg dw

4-Nitrophenol µg/kg dw

Aniline µg/kg dw

Benzoic acid µg/kg dw

Benzyl alcohol µg/kg dw

bis(2-chloroethoxy)methane µg/kg dw

bis(2-chloroethyl)ether µg/kg dw

bis(2-chloroisopropyl)ether µg/kg dw

Carbazole µg/kg dw

Hexachlorobenzene µg/kg dw

Hexachlorobutadiene µg/kg dw

Hexachlorocyclopentadiene µg/kg dw

Hexachloroethane µg/kg dw

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

LDW-SS546-

010

LDW-SS547-

010

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Isophorone µg/kg dw

n-Nitroso-di-n-propylamine µg/kg dw

n-Nitrosodimethylamine µg/kg dw

n-Nitrosodiphenylamine µg/kg dw

Nitrobenzene µg/kg dw

Pentachlorophenol µg/kg dw

Phenol µg/kg dw

PCBs

Aroclor-1016 µg/kg dw

Aroclor-1221 µg/kg dw

Aroclor-1232 µg/kg dw

Aroclor-1242 µg/kg dw

Aroclor-1248 µg/kg dw

Aroclor-1254 µg/kg dw

Aroclor-1260 µg/kg dw

Aroclor-1262 µg/kg dw

Aroclor-1268 µg/kg dw

Total PCBs µg/kg dw

Dioxin/furan

2,3,7,8-TCDD ng/kg dw

1,2,3,7,8-PeCDD ng/kg dw

1,2,3,4,7,8-HxCDD ng/kg dw

1,2,3,6,7,8-HxCDD ng/kg dw

1,2,3,7,8,9-HxCDD ng/kg dw

1,2,3,4,6,7,8-HpCDD ng/kg dw

OCDD ng/kg dw

2,3,7,8-TCDF ng/kg dw

1,2,3,7,8-PeCDF ng/kg dw

2,3,4,7,8-PeCDF ng/kg dw

1,2,3,4,7,8-HxCDF ng/kg dw

1,2,3,6,7,8-HxCDF ng/kg dw

1,2,3,7,8,9-HxCDF ng/kg dw

2,3,4,6,7,8-HxCDF ng/kg dw

1,2,3,4,6,7,8-HpCDF ng/kg dw

1,2,3,4,7,8,9-HpCDF ng/kg dw

OCDF ng/kg dw

Total TCDD ng/kg dw

Total PeCDD ng/kg dw

Total HxCDD ng/kg dw

Total HpCDD ng/kg dw

Total TCDF ng/kg dw

Total PeCDF ng/kg dw

Total HxCDF ng/kg dw

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

LDW-SS546-

010

LDW-SS547-

010

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na na na na na

na na 3.9 U na na 3.9 U

na na 3.9 U na na 3.9 U

na na 3.9 U na na 3.9 U

na na 3.9 U na na 3.9 U

na na 31 na na 12 U

na na 55 na na 18

na na 41 na na 12

na na 3.9 U na na 3.9 U

na na 3.9 UJ na na 3.9 UJ

na na 127 na na 30

0.351 J 0.205 U 0.606 0.0610 J 0.276 U 0.299 U

0.568 J 0.479 J 0.690 J 0.0700 J 0.546 J 0.942 J

0.641 J 0.738 J 0.911 J 0.123 J 0.948 J 1.21

2.11 J 2.20 J 2.87 0.197 J 2.77 J 3.61

1.96 J 2.20 J 2.73 0.198 J 2.55 J 3.81

39.5 42.8 60.1 2.77 J 52.3 76.5

367 373 548 21.5 469 754

0.423 U 0.370 J 0.927 J 0.0740 U 0.693 U 0.859 J

0.238 J 0.181 J 0.414 U 4.51 U 0.238 J 0.350 J

0.424 J 0.328 J 0.948 0.0590 U 0.461 J 0.795 J

1.13 J 1.01 J 2.60 0.129 J 0.963 J 1.64

0.500 J 0.424 J 1.16 0.0610 J 0.532 J 0.897

0.0630 U 0.0440 J 0.102 U 0.0760 J 0.0580 J 0.0710 J

0.387 J 0.358 J 0.843 J 0.0740 J 0.463 J 0.843 J

8.27 8.78 14.0 0.750 J 10.2 14.0

0.577 J 0.609 J 1.15 0.120 J 0.650 J 0.931

27.3 32.5 46.0 2.04 J 34.2 53.7

2.14 1.76 4.78 0.122 J 2.37 5.48

3.79 J 3.35 J 5.70 0.0700 J 3.95 J 7.69

18.3 19.0 26.7 1.55 J 22.5 34.2

93.6 105 134 6.44 122 175

6.85 5.70 19.4 0.337 J 7.37 16.1

8.26 6.18 18.1 0.0640 J 7.20 24.5

13.8 15.1 27.1 1.35 J 16.2 28.2
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

Chemical Unit

Total HpCDF ng/kg dw

Dioxin/furan TEQ - mammal (half DL) ng/kg dw

Grain size

Fractional % phi >-1 (>2000 microns) % dw

Fractional % phi -1-0 (1000-2000 microns) % dw

Fractional % phi 0-1 (500-1000 microns) % dw

Fractional % phi 1-2 (250-500 microns) % dw

Fractional % phi 2-3 (125-250 microns) % dw

Fractional % phi 3-4 (62.5-125 microns) % dw

Fractional % phi 4-5 (31.2-62.5 microns) % dw

Fractional % phi 5-6 (15.6-31.2 microns) % dw

Fractional % phi 6-7 (7.8-15.6 microns) % dw

Fractional % phi 7-8 (3.9-7.8 microns) % dw

Fractional % phi 8-9 (1.95-3.9 microns) % dw

Fractional % phi 9-10 (0.98-1.95 microns) % dw

Fractional % phi 10+ (<0.98 micron) % dw

Total gravel % dw

Total sand % dw

Total silt % dw

Total clay % dw

Total fines (percent silt+clay) % dw

Conventionals

Total organic carbon (TOC) % dw

Total solids % ww

dw – dry weight

J – estimated concentration 

na - not analyzed

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SVOC –  semivolatile organic compound

TEQ - toxic equivalent

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown

ww – wet weight

a
   This is a field duplicate sample of the sample directly preceding 

it.

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

LDW-SS542-

010

LDW-SS543-

010

LDW-SS544-

010-comp

LDW-SS545-

010

LDW-SS546-

010

LDW-SS547-

010

25.3 28.7 46.0 2.08 J 30.2 50.1

2.35 J 2.06 J 3.73 J 0.341 J 2.48 J 3.79 J

0.3 0.1 U 0.3 2.0 1.1 1.4

0.6 2.0 1.2 14.8 2.6 1.2

1.9 0.9 5.5 41.0 13.2 1.9

11.9 1.2 14.8 28.1 20.3 8.0

19.4 6.8 11.7 7.9 8.8 17.9

21.8 15.4 16.8 2.8 15.4 16.5

16.9 17.6 13.9 1.2 12.1 12.7

9.3 20.9 13.2 0.5 7.1 14.1

6.7 15.4 7.4 0.4 5.9 9.5

4.2 8.3 4.6 0.4 4.6 6.3

2.3 3.4 3.4 0.2 3.5 4.6

1.8 2.4 2.2 0.1 2.5 2.5

2.8 5.7 5.1 0.7 2.9 3.3

0.3 0.1 U 0.3 2.0 1.1 1.4

55.6 26.3 50.0 94.6 60.3 45.5

37.1 62.2 39.0 2.5 29.7 42.6

6.9 11.5 10.7 1.0 8.9 10.4

44.0 73.7 49.7 3.5 38.6 53.0

1.16 3.64 1.88 1.01 2.60 2.04

62.00 45.40 62.70 77.40 58.90 52.30 J

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company  

 2009/2010 Sampling Results

May 21, 2010

Table A-1-3,  52 of 54



Table A-1-4. Results for OC-normalized SMS chemicals in sample LDW-SS527 and associated

 field duplicate sample
Analyte Unit LDW-SS527-010 LDW-SS603-010 

a
SQS CSL

PAHs

2-Methylnaphthalene mg/kg OC 0.92 U 0.82 U 38 64

Acenaphthene mg/kg OC 0.50 J 0.45 J 16 57

Acenaphthylene mg/kg OC 0.92 U 0.82 U 66 66

Anthracene mg/kg OC 1.4 1.3 220 1,200

Benzo(a)anthracene mg/kg OC 4.3 3.7 110 270

Benzo(a)pyrene mg/kg OC 3.9 3.9 99 210

Benzo(g,h,i)perylene mg/kg OC 2.5 1.9 31 78

Total benzofluoranthenes mg/kg OC 7.98 J 7.74 J 230 450

Chrysene mg/kg OC 6.9 5.8 110 460

Dibenzo(a,h)anthracene mg/kg OC 1.2 0.91 12 33

Dibenzofuran mg/kg OC 0.92 U 0.45 J 15 58

Fluoranthene mg/kg OC 8.7 9.5 160 1,200

Fluorene mg/kg OC 0.50 J 0.45 J 23 79

Indeno(1,2,3-cd)pyrene mg/kg OC 2.3 1.9 34 88

Naphthalene mg/kg OC 0.92 U 0.82 U 99 170

Phenanthrene mg/kg OC 3.1 3.9 100 480

Pyrene mg/kg OC 7.8 7.0 1,000 1,400

Total HPAHs mg/kg OC 45 J 42.4 J 960 5,300

Total LPAHs mg/kg OC 5.46 J 6.05 J 370 780

Phthalates

Bis(2-ethylhexyl)phthalate mg/kg OC 15 9.5 47 78

Butyl benzyl phthalate mg/kg OC 1.0 0.91 4.9 64

Diethyl phthalate mg/kg OC 0.69 U 0.62 U 61 110

Dimethyl phthalate mg/kg OC 0.69 U 7.4 53 53

Di-n-butyl phthalate mg/kg OC 0.92 1.5 220 1,700

Di-n-octyl phthalate mg/kg OC 0.92 U 0.82 U 58 4,500

Other SVOCs

1,2,4-Trichlorobenzene mg/kg OC 0.28 U 0.25 U 0.81 1.8

1,2-Dichlorobenzene mg/kg OC 0.28 U 0.25 U 2.3 2.3

1,4-Dichlorobenzene mg/kg OC 0.28 U 0.25 U 3.1 9.0

Hexachlorobenzene mg/kg OC 0.28 UJ 0.25 UJ 0.38 2.3

Hexachlorobutadiene mg/kg OC 0.28 U 0.25 U 3.9 6.2

n-Nitrosodiphenylamine mg/kg OC 0.28 UJ 0.25 UJ 11 11

PCBs

Total PCBs mg/kg OC 4.2 3.2 12 65

a
   This is a field duplicate sample of LDW-SS527-010

CSL – cleanup screening level

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon

J – estimated concentration 

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon

OC – organic carbon 

PAH – polycyclic aromatic hydrocarbon

PCB – polychlorinated biphenyl

SMS – Sediment Management Standards

SQS – sediment quality standards

SVOC –  semivolatile organic compound

U – not detected at reporting limit shown

UJ – not detected at estimated reporting limit shown
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Table A-1-5. Results for laboratory duplicates for dioxins and furans in 2009/2010 LDW surface sediment samples

Original 

Sample

Laboratory 

Duplicate 

Sample RPD

Original 

Sample

Laboratory 

Duplicate 

Sample RPD

Original 

Sample

Laboratory 

Duplicate 

Sample RPD

Original 

Sample

Laboratory 

Duplicate 

Sample RPD

1,2,3,4,6,7,8-HpCDD 402 382 5 209 182 14 59.4 59.1 1 26.9 23.9 12

1,2,3,4,6,7,8-HpCDF 74.4 72.7 2 38.9 33.5 15 10.7 12.1 12 5.15 4.66 10

1,2,3,4,7,8,9-HpCDF 5.37 5.20 3 2.65 2.43 9 0.757 1.18 44 0.401 0.335 18

1,2,3,4,7,8-HxCDD 3.79 3.98 5 2.49 2.40 4 0.670 0.590 13 0.368 0.383 4

1,2,3,4,7,8-HxCDF 8.61 8.80 2 4.79 4.29 11 1.56 2.75 55 0.662 0.637 4

1,2,3,6,7,8-HxCDD 15.3 14.9 3 8.40 7.71 9 2.42 2.41 0.4 1.14 1.21 6

1,2,3,6,7,8-HxCDF 2.91 2.86 2 2.22 1.77 23 0.522 0.634 19 0.249 0.239 4

1,2,3,7,8,9-HxCDD 11.1 11.2 1 7.80 7.12 9 1.97 1.80 9 1.03 1.16 12

1,2,3,7,8,9-HxCDF 0.223 0.238 7 0.146 0.140 U nc 4.80 U 4.84 U nc 5.24 U 5.41 U nc

1,2,3,7,8-PeCDD 2.12 2.19 3 1.42 1.41 0.7 0.387 0.353 9 0.205 U 0.260 nc

1,2,3,7,8-PeCDF 1.17 1.16 1 0.722 U 0.595 nc 0.234 0.228 3 0.107 0.102 U nc

2,3,4,6,7,8-HxCDF 2.36 2.31 2 2.47 1.29 63 0.449 0.495 10 0.211 0.184 14

2,3,4,7,8-PeCDF 2.65 2.52 5 1.80 1.38 26 0.450 0.560 22 0.215 0.215 0.0

2,3,7,8-TCDD 0.511 0.558 9 0.378 0.378 0 0.169 0.189 11 0.138 0.171 21

2,3,7,8-TCDF 2.26 2.30 2 1.12 1.23 9 0.452 U 0.389 nc 0.271 0.167 47

OCDD 3,900 3,770 3 1,970 1,850 6 683 580 16 291 233 22

OCDF 330 316 4 151 132 13 43.7 45.5 4 18.2 16.0 13

Total HpCDD 1,130 1,090 4 612 541 12 214 146 38 64.2 58.6 9

Total HpCDF 282 275 3 138 117 16 37.7 41.0 8 15.5 13.8 12

Total HxCDD 141 141 0 76.6 73.3 4 22.9 20.0 14 9.74 10.7 9

Total HxCDF 111 111 0 61.5 54.1 13 17.1 19.8 15 7.84 7.15 9

Total PeCDD 14.5 15.8 9 9.88 9.54 4 2.46 2.79 13 1.51 1.56 3

Total PeCDF 46.1 43.3 6 29.3 26.9 9 8.37 8.38 0.1 3.52 3.35 5

Total TCDD 8.1 8.76 8 4.57 4.98 9 1.59 2.57 47 0.912 1.40 42

Total TCDF 33.5 33.8 1 23.7 21.8 8 6.45 6.30 2 4.05 3.24 22

Dioxin/furan TEQ - mammal (half DL) 14.2 14.0 1 8.43 7.58 11 2.65 2.78 5 1.38 1.53 10

nc - not calculated

RPD - relative percent difference

TEQ - toxicity equivalent

U - not detected at reporting limit shown

Chemical

LDW-SS505-010 LDW-SS520-010 LDW-SS534-010 LDW-SS536-010
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---- _<$· {gff. l'C...c \ · \~ ·1,0\0 

• 

·--



SURFACE SOIL COLLECTION FORM 

\Ni#'Y~I1U<. SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment~JinQ __ _ Projectno.: 04-08-06-29 _______________________ _ 

Date: JCT) 20C 1 ----···~··-·----·--
Sampling Method: /Jr(\ cl < Cl ( ( c· .. f 'JO;~---·-··-·--

Weather. /:,;0:;JJ]l,'; (J1.---··---,.··---- ·--·-
c..,.,r ": <) C'L ,j 

.,. .. , .. :dj- •· · .. ~--~--~-----··--·· 

GRAB DATA Location ID; L D!\) ·<:/'SS(::t\ 
Latitude: +7, ,S(:,(3/ Longitude: / 2 Z, J ++<;2-

Grab time 
,... "\ 

SAMPLE DATA 

Sediment type (%) 

cobble 

gravel 

sand (FMC) 

slit 

1fiia/_) 

GRAB DATA 

Bottom depth 
(m) 

0 

Penetration depth 
(cm) 

10 

Acceptable 
grab (Y/N) 

y 

Sample ID: LDVJ --~)')5(Js;-()/(j 
Sediment color 

brown surface 

drab olive 
.. -";:,'-c"') 

(brow~--
~.:=:·.c,,.o,c-1.,, "",_ 

(~ray ,) 

black 

Sediment odor 

none 

( slight·, ) 

moderate 

strong 

LocationfD; /_i)V\f ~~)S52.~ 

. -~ 
(H2S 

petroleum 

other: 

Latitude: 1r7. 611 G+ Longitude: -v ?/' 5u3 /,:../.: 5, .. ~ 

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm} grab (YIN) 

'2(>1-D 0 10 y 

SAMPLE DATA Samole ID; covv-sS5Z3 -010 :In~ 
Sediment type (%) Sediment color: Sediment odor: 

cobble brown surface none H2S 

gravel drab olive slight petroleum 

/~i~tj)F@.li) A5rown) moderate other: 
\ .-,-.::::· / 

.,•' 
~on--~--:."':\, 

/siif) iT/.1.().., 1 /gray) strong 
· ... ~, ....... ~ ____ , ... -· 

clay black 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

L-Uo, )( \ c..!Y b tr" 

t"(S/"nic.., {Gt,~ dxbi\~:~ 

Comments: co/uct (?cicl, h"Df\::.I 
' 7e d , \11...( n ~ .ft.,.-· cLi'.?\ 10\ \·<--<~ . 

/N;~hN'\ ; ~;:s+ ;~bov~ 
V 

C'.:::l);n ,:l)Yt( Ci[ 

(')( (.)()\f J. SP ,,,Ii mo n t-
L D W - :~)(a O I -o le) 

Comments: (Le. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

,{(i{Ci! (" fu} I I .;:, I {r;ji (,l(l,fl ts 



SURFACE SOIL COLLECTION FORM 

\Ni~'Y~.~~1n<• SURFACE SOIL COLLECTION FORM 

Project Name: __ LDW Dioxin Surface Sediment Sa_!IlP!ing __ _ Project no.: 04-08-06-29 ~---··· ------------------------·· 

Date: ___ /2,JS --'-2l__D!l-~-----------~-
Sampling Method: -112_J-Jd_l {) / 11,~C:___lli:fl ___ _ 

Weather: _5C]s I Lu;JrlJ)iT.'X1- Zz-: ______ _ 

cre.w: </r2. c L -- -L.!_____/----------------------------

GRAB DATA Location ID: lrJ ti\/ - 35 6:3 0 
Latitude: 41,, f)'~4x'2. Longitude: IZ 2- ,?2---·g ,--:;' ,. ':J I 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

2[:23 () 10 y /Jt}i'/L, /.,vf!/;,A_ /-,,ff l:c:tfz i" 

/1'7 J,:"Jil?/? 1;,u; .-:1rrc1. ; 

',/ 

SAMPLE DATA Sample ID: CD vv --SS ~-;<_)-()JO 
Sediment type (%) Sediment color Sediment odor Comments: (Le_ organic matter, wood 

cobble JJroWri s urfa;{ : · _) none H2S 
debris, shell fragments, sheen, fauna, field 

..... , ....... , . duplicate, rinsate blank, etc_} 

gravel drab olive slight 
, .. ',,., 

petroleum 
/Vi)C.!. S/t.1. II !-1~tpv0 n z;-

( /;;~~(F<f#C) brown moderate other: c/.z !:::,r-i _i, 
6i11~) 

l·(_/(. .. 1(' ,1 
gray strong 

-,.. 
clay ( black > 

GRAB DATA Location ID: LDVv' -S3 SOC( 
Latitude: 1t 1, 5(10 C/ (! Longitude: 12., 2 "~0,.,,3 . .-t-, ,.),) 6 

Grab time Bottom depth Penetration depth Acceptable Comments: 
{m) (cm) grab {Y/N) 

l},2,(.Y] () /0 ; 

SAMPLE DATA Sample JD: lO i:J-ss5oq -o 10 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

.·--'-""i'-- debris, shell fragments, sheen, fauna, field 
cobble ::brown surface '- ,·no-ne ) H2S _! duplicate, rinsate blank, etc_) I'-_____________ • 

gravel drab olive slight petroleum 
l/,,jCt1d (i.z_l'?ris· 

sand«f':q brown moderate other: 
jl{VV t13Jtl/( w1cd&v '- ' (;11~) ., gray 

"' 
strong 

--·-:,-
clay /bla0 



SURFACE SOIL COLLECTION FORM 

-\J\/jJJ;t Ward - SURFACE SOIL COLLECTION FORM 
environmental nc 

Project Name: _ LDW Dioxin Surface Sediment Sa!J:!PJing __ _ 

Date: _12:/Jk/_D~--~~-----------~ 
Sampling Method: ~l:-:9:lz0::-;c:c°535~5:'----~------

~1VV~J f v'[{,V\ ,Jf.f)/J/'-.. 

GRAB DATA Location ID: uoi,,J --ss s-c)~ 
Latitude: .-1 '7- ") ' 

-:Y"i • C()(iS-L_; Longitude: / )- )_ )(): 7D s :Li2 

Grab time Bottom depth Penetration depth Acceptable 

UJlY -fr (cm} grab (Y/N) 

OY.,O}- ,c; Pr () ·1'._/ 
(){);/() i'l (1-- ''\ {j N-
()~-,1 ~ ·:} 1 -fr )':> \/ '' L V 

SAMPLE DATA Sample ID: L l:)1_;J , S. '.;Sus- -- 0 I 0 

Sediment type(%) Sediment color Sediment odor 

C!§wn surfa~ 
,c--·-,"--\ 

cobble 6'.~~-j H2S 
--..._.._ .. ,'-T~---· 

gravel \f'v\ uL drab olive slight petroleum 

sand@)M C) :;;-~ moderate other: 
------1 "-----------

Gso/ gray strong 

clay /'black,J 

GRAB DATA Location ID: L,t){/'J -sSS°H> 
Latitude: 41--, S 3L, (, o Longitude: I).}., 31 fJi)..__ 

Grab time Bottom derh Penetration depth Acceptable 
~- 1- {cm) grab {Y/N} 

O·c>; I GL J ?:> fr ;}D V 

SAMPLE DATA Sample ID: c01,0 - ~ss- ).8 -010 

Sediment type (%) Sediment color: )iedil~rt odor: -------~ ( cobble r--'.bm~1t.sulf~ none H2S 

-s·1@{( gravel drab olive petroleum 

san(fiMC) brown moderate other: 
/----""--.. 

~-~(l_t __ ) gray strong 

lb~ clay 

Comments: 

vW )-,,,J.__ 1 ',1 \fJ ,-ch· /\.A (/!'ti-{) 

1: 0 /0,"l-/) \: 1'/\ 
J 

<\ vi::,{,f) 

Comments: (Le. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

'Svl.£!l{S 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

· [ ··- 'f"L 1 ·· Ovi.yA··i--i C. I f c~vUJ/ l .L -; 1' ) 

• I ola s /,-f c l'Yo ( v---. ti6•; Lv---
' . 

v-x,{h;\!Vi 
-- J ' 

--

! 



SURFACE SOIL COLLECTION FORM 

,vr d vv 11]. Ward SURFACE SOIL COLLECTION FORM 
environmental tt< 

Project Name: LDW Dioxin Surface Sediment SaQ]2jing_ ____ _ 

Date: __ flflu/u_j ___ ~-~--~---~---
Sampflng Method: _-..!L{J,vt V~~ ~j-1.L _____ ~--

GRAB DATA Location ID: l-1)1,,J -'S5 5' )lv 
Latitude: Ar. '5~0497 Longitude: J )-)-, -s:sO _>:,9; 

Grab time Bottom depth Penetration depth Acceptable 
{!)lY A-, (cm} grab (YIN) 

cA>)? Ylv4 ft- --- {"1_ 
t7c13E3 t;.b fl- - N 
0~40 fr),{) ·H- I -:-S J 

l 

SAMPLE DATA Sample ID: l-01,v -,;ss;-;:q_., ·-oiD 

Sediment type (%) Sediment color Sediment odor 
.. ···-- ··- ··~"'. ~ --... --:~~ 

cobble q:irow,n surfac:~> none ! H2S 
"'---·-/. 

gravel ,,,,1 drab olive slight petroleum 

sand@;·· brown moderate other: 
v1-,) /ii;i) SPt;,Ur-Silt./ >•NY'-1-~ strong 
•..,.., --~· 

t'--- ' 
clay black 

GRAB DATA Location ID: L-Ou) - \'C:..~)-5'"' 
Latitude: 41- '> 1'1 ;;_s- Longitude: j)-)-, 1-3/J.-7-

Grab time Bottom de~ Penetration depth Acceptable 
!mt -c IY tY\ (cm) grab (YIN) 

! 0 o;,... \ l- f+ ·- lJ 
IO O(J ;L-3 ,-vi - .N 

I 00f') ,-;, I t) i'-! '.) . rY) (1'-v\ 

I SAMPLE DATA Sample ID: Lif)&J - S.S5).._r- mo 
I Sediment type (%) Sediment color: ,§e~~-ent odor: 

I cobble brown surface - non:_J H2S 

gravel .. l'V\ (;°) i1v) drab olive slight petroleum 

sand f_it) . ., e moderate other: 

silt b'tY\~ gray strong 

clay black 

» JOII 
/DIS-

';) 

)•,-P'l 

·s.;r/- iY) 

' '1 ( V\r\ 

I \ (}<Y\ 

Comments: 

L,jJ,\V\f ?i cvJr-

t' tJi..>k>lL -V)(} '.l.:.1ch 'vv-.f ,,,,J-

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

pi~' (~Ct-p_,-, '.; ,··' ! / \ 
)(,,.L.v/) 

' / 
' 

1 , ·• ·r- .: (·,/J ... t rv~ .. lJ·v/:\ v'-'L u1.·, 

Comments: 

V <!. ··\ ( c,/,---' - k, 0 <:/ch l'}V/1-vf-
.I 

{ f'-'1 (! cJ-
/ 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, r1nsate blank, etc.) 

vJ &'vvv\ hiJry~ s '>kU 
. h~""trYUl'lAfi'), ), ,,ki )) l)._,:v>d'-; 
I \'1 (I l ft\,..._ i)"l'\..·132,yi•I.A- ) i,\_,! .• 'C·L-,,~ 

k ,., ) ro cJ .1,>,) 



SURFACE SOIL COLLECTION FORM 

~\Y/i~~~£~," SURFACE SOIL COLLECTION FORM 

Project Name: _ LDW Dioxin Surface Secflment Sal!}pli~ __ _ 

Date: -~-UffiL/Qj__ ____ ~~---
Projectno.:. 04-08-06-29 ---···---·--·- ···-·---·

Weather: -···· d-:r:t.£.Ca.SL/ (?1-.1_':"-/t,w}'l.cA __ 
Sampling Method: _ 'i_)UYfj{L_j/__{3,v-. v_U:.,1A. -~-~ Crew: _£(ST$6_~tJ1{_~----~-----·-

GRAB DATA Location ID: L.- D(A) - S':> s-,5 
Latitude: 1 7- 5-5-1-rt Longitude: ) )-.)._ 1 ":>-4 / I 6 

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm) grab (Y/N) 

/() 5 ~ ") V, 
) ' / f 2, t' 

SAMPLE DATA Sample ID: Lt) LA) - ':> S ':;;IS:,- -0 Ii) 

s_~t type (%) Sediment color v~-e~:rt odor 
( ~obb!~ t~:(_ v-0- ,.-- / 

'-b!Q.I.Y.{Lfil!dace none H2S 
~ . ~, <trv '-·--@.:~-~I_j drab olive slight petroleum 

sand (FMC) brown moderate other. 
~"""') 

G!v <2_r~U NlO'.>(l/J strong 

clay i~ SlJy\-(__ 

GRAB DATA Location JD: I A?t,.t! ··- c;s S-0 I 
Latitude: ·'"ft . > 0 CJ 01 Longitude: /).}, 3456,4 

Grab time 

\j).~ )] ~t, 
l!>l 

( SAMPLE DATA 

Sediment type (%) 

cobble 

(ifia~~ 
sa~d®M C) 

Gi) 
clay 

;> 11::;} ... 

/134 
/I ?-;t 
\f~/7 

Bottom depth Penetration depth 
(m) (cm) 

,}., ~ g {yy,,. 

-·- -
- -

Sample ID: LOLA)·':/; 50 i - 0/ 0 
Sediment color: 

brown surface 

drab olive 

brown 

l~ 

black 

-~ 
[ (r, ,"""· 
) • (.,J 

Sediment odor: ...---:::···, 
(~ 

slight 

moderate 

strong 

Acceptable 
grab (YIN) 

N 
N 
l'l 

H2S 

petroleum 

other: 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

cvc.,S 5/ALLb (b1)b'U!.~ 
o I fl,~ JW{,ti e...-- 7 
V 

Comments: 

L,-'V ({5 /M(.\ (}VI..,/,-

tleh-vi> 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

SlN._V '~Y~, ~l 11<1..f_,,J,-5) 

fl{0J..N'( i"ll~n5 J Sl~ll.11 (C'cltt(· 
ro cl(... .ft Oll-( / 

d.l'bnS. 
1,0 ck 
-<,1rr'2 

I 



SURFACE SOIL COLLECTION FORM 

wnft.;y~.r.st SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment ~liQ9 __ Project no.: . 04-08-06-?.Q._ _________ ----~·--·· ___________ _ 

Date: __ LLflG/J2t _______ ~~--~-------· 
Sampling Method: __ _5 i\0i#-·\JCLV\_filf'.d0.._ ___________ _ 

Weather. ---1.J_Vt.V CCL~ k=r_ (((1.-,v, ___________ _ 

Crew: ---~---,-~-___r,1 l(_~--~---~--

GRAB DATA Location ID: lA)1,J - S.~S-D-4 
Latitude: 4 1" , .'> &; 7- 5& Longitude: /) .. ,)_, 3~633 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

I \___,4 ~ -- - f.J_ I JJ(.( \}v t { ch-vv-
1)-STJ 10"1 7- ( { Y' 

SAMPLE DATA Sample ID: L-!Ol-V - ':>SSV-4 -O l 0 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface 
v;::=---,, 

H2S 
debris, shell fragments, sheen, fauna, field 

(~~-~:- /' duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ,g;H~-l { h'l<-q"P'ltAfS; ,--
::~1fyicJ tt,f brown moderate other: pc1,~Pf.l)" i v...>oo.d... A ?i-~rill'i'.e'., 

vsilt ') b,'l--hn·'lc -gr~;) strong 
''--.._/ 

.......... --·-
clay black 

GRAB DATA Location ID: L-DW - 5Sso& 
Latitude: "1 ·1, S-l1 S- 3 3 Longitude: ) ,)...}- ''"'y/ 0-4) 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

j5J)-_ /~,1 l~ y 

SAMPLE DATA Sample ID: L Ou) - S ~ "Sul~ -010 
Sediment type (%) Sediment color: Sediment odor: Comments: (Le. organic matter, wood 

~~~~ G;J debris, shell fragments, sheen, fauna, field 
cobble 

. H2S duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ')i'\fJ,{ fuel W'-i-JS) 1,.Jtr>"/1'1> 
sand (FMC) brown moderate other: 

t;) ~9 1 sil •· strong 

clay black 



SURFACE SOIL COLLECTION FORM 

\}lfj#~~J§"' SURFACE SOIL COLLECTION FORM 

Project Name: .. LOW Dioxin Surface _Sediment Sam__eling~- Pro)ectno.: 04-08-06-29 --·---------------·-

Date: --f~-t10~~----~~-~-~---~~ 
Sampling Method: _ __)£)n.¥1--.-.ll'.d,t:\.~~---·--·--

Weather. _ L{ 0-l/(.tlU-t ..... LC!A 'A. J)tcJ- Ct-v\il{ . Ar\_ 

Crew: ____ oo/ ~ ___ fiL_~~------~ 
. ,,.,. 
-vvv sss-D+ GRAB DATA Location ID: 

Latitude: 41. 5~"3,il Longitude: /)_)_, 31 151-
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

13··:r-4 l-1 , )-._ ~ y 

SAMPLE DATA Sample 10: L.1:Jw ~ S S'.:-.--V't - 01 D ()..+v( LOt,0 -$S&DJ.--01D 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble -~ 
/ __ ._,,....,.__,_ -~-.... '} 

H2S 
debris, shell fragments, sheen, fauna, field 

~n_e _ _/ duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ":)lw) .... ( {r0t/ VY'11.J,5 . "7"11..J'l 'f>, I 
sand (FMC) brown moderate other: J;-,lo..<-k 9Y:t(t.-1C\ ; · 

,..---;?''\ 

~~ ~ strong 
htl J c:Lv1-0 ii c().,b., 

clay black 

GRAB DATA Location ID: L to l ,_i · S--".;·:-::1/ ss,--·ib :-) 

Latitude: .LJ 1", 1-:; 5c) 00 Longitude: J )...).., • 3-44 7-/ 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm} grab (YIN} 

/ -1-0J- 1-1 () ir '(' 

SAMPLE DATA Sample 10: LOt-0 - 5 S. '5 IO -ciD 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

~wn~.~.®~ 

,--::,,--) 
debris, shell fragments. sheen, fauna, field 

cobble G_~~o/ H2S duplicate, rinsate blank, etc.) 

gravel Sf){"V-Z, drab olive slight petroleum 9-...i!l{ s 1 
totyix:~tAe 5/ 

sandf).1 C) brown moderate other: !iv- 'Cv',,-,.,; (. l'''\td(i/ 

;;) f\AUS/'('.:) /g;;;) ·,; "(j .. 
strong 

'-.....~-- '-~-·· 
clay black 



SURFACE SOIL COLLECTION FORM 

\Vi~'Y~E.1u, SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling __ ~ Project no.: 04-08-06-29 -·· --------------····-··--

- j qlli_/_LB ----~------------· 
Sampling Method: -.SJ w,µ_~(l,0.. l/ e1,1>, 

We:: -F?·-~-l~vl~{~cM~ _vO>~ 

__ J3:.e/ ; -1- - ~ - -

Date: 

GRAB DATA Location JD: LA)! A J ; )5 ')/ )--

Latitude: 4 T , (/5Gln- Longitude: / )...)-., )·'1-1 <=JO 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

i?11t .-::;-,q j ') :> y 

SAMPLE DATA Sample ID: L-t)i., \ - SS\""" I).. - 0/D 

Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble (~;own su~:~) ~~$}5l1 (} h,V debris, shell fragments, sheen, fauna, field 
none duplicate, rinsate blank, etc.) -~--~-......... ------~ 

gravel drab olive slight petroleum ,;;·lf\,1.l{ . (;z,._c)\W-1Jr-~ 
sandUC) brown moderate other: 

,..., ... ~,, vJ,}v'M.S 
sHt '-{l_@y__.,) strong 

clay black 

GRAB DATA Location ID: l..-0({) - ss 5"14' 
Latitude: /-/ 7· , 5 5 5 fy "f- Longitude: /).~. 5-'? 13,&.., 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

14~l <' 9 ..... ) 1 I")_ y 

SAMPLE DATA Sample ID; Lbl,l,1 -~$ ·S-14- 010 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 
F 

., -"-·--·-~--·--:-,_.,.,._, ....... v·~-c:.:··\ debris, shell fragments, sheen, fauna, field 
cobble I brown surface) 

I'~ 
H2S duplicate, r"1nsate blank, etc.) "·------·----/ 

;JV:,<;/ frt<.7 I\Al ~I 
1,-Jl°'1)e,L gravel drab olive slight petroleum 

san({'~c) brown moderate other: {Yl=VJ /1)/\P.l"A'>/ 

~ 
V"(._··--..... 

strong 
(I'-~~ 

clay black 



SURFACE SOIL COLLECTION FORM 

-rv{/111ci Ward SURFACE SOIL COLLECTION FORM 
· environmental LL<: 

Project Name: LOW Dioxin Surface SedimentSamp!tng ___ _ 

Date: --~/.Ju.j-Qi__~--~----------
Sampling Method: ---~ ') J ~-Ll vLL.l-:'.1..YJ:f'.--Y)_ _ ___ _ 

GRAB DATA Location ID: LDvJ -SS5 ('1 
Latitude: 47, )4} l;fl} Longitude: r JJ ... , ~;") 3B 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

l4i~-~ // J ).__ 3-fJ V 
I 

SAMPLE DATA Sample JD: l.t)(A) - '> S 5 I <."J - 0 I 0 
Sediment type(%) Sedim_~nt color S(ldiment Odor Comments: (i.e. organic matter, wood 

cobble ~n surfa·:~J ( 9 H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.} 

gravel drab olive slight petroleum s ~<(av\ pock'£-ts. 1 fl a,A r· 
san~C} brown moderate other: (Y\L.\ ... f/ l..f 

1G~O C§x) strong 

clay black 

GRAB DATA Location ID: LvJ 1,J - s > 5 t (P 

Latitude: .././ 1, 5 5 )_ 3 z?> Longitude: i )-,.)-_ • 3--1 / .11-
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

J~Ob \ 0.1 )~ y 

SAMPLE DATA Sample ID: Cb1;,J - Sf":;'/ & ·· O Io 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood ~---~--~----;,-..~_ 

~~ 
debris, shelf fragments, sheen, fauna, field 

cobble ~~e> H2S duplicate, rinsate blank, etc.} 

( 

gravel drab olive slight petroleum [;v~,z.,0.-1 c.. MCi...tf ()y' r<t>hc_ 

san@c) 
) 

brown moderate other: p11.(,;1.... 
...----w{-'-;,_--._\ v------.. 
--~!!__) ~) strong 

clay black 



SURFACE SOIL COLLECTION FORM 

\rJlly.:'..'Y~.~§"' SURFACE SOIL COLLECTION FORM 

Project Name: . LOW Dioxin Surface Sediment Samf2tt11g ~ Project no.: 04-08-06-29 

Date: _Qf_lli..j DL. -- Weather. {l\[c,v[(t S Jr/- fZL1 K .af./ <~ • CV\ ---
0" R_ v' 

Crew: ___ •5 l~ ~Jvli_~- ~--··-~-

GRAB DATA Location ID: L.ow ~ss ~ 11-
Latitude: -41-. 5 5 { (11- Longitude: i).)..., ":-,4D/I.-, 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m} (cm) grab (YIN} 

IS")_, I &.)_ f~ I( 

SAMPLE DATA Sample ID: L--f)J,d ·- $\517- -O!V 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

,..-------------"'"-, v········c;) debris, shell fragments, sheen, fauna, field 
cobble r--.~?.~~.:..~~~ none~ H2S duplicate, rinsate blank, etc.) .. -r,...:.__..., I'-----···· 

1·=~~~~ drab olive slight petroleum ')\,1;2,LZ fvN,\ \IN,\A..t) 
sanc(VIP'C) brown moderate other: J 

~ (~ra:9 strong 
r----

clay black 

GRAB DATA Location ID: LX> hJ- S\S Ii) 
Latitude: 17-, 54B9~ Longitude: { )-) .. , ?:> ?:/) "t4 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN} 

15"~'1- l~,g lb y 

SAMPLE DATA Sample ID: {/ t0U\;I - s )')/ B -0{0 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ( )}~:;~-~~~~;;; ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

graver drab olive slight petroleum 

san{WM C) brown moderate other: 

~-

/:--···~ 
grayJ strong 
~ 

c1~) black 
"-.../ 



SURFACE SOIL COLLECTION FORM 

SURFACE SOIL COLLECTION FORM 

Project Name: _ LOW Dioxin Surface Sediment ~ling __ _ Project no.: 04-08-06-29 -----------··---··---

Date: __ ujJJg/JJL __ ~--~---~·····-- Weather. .Jj,r-c V'Ct)i. tj.S}to,,.../f ,,-3 _____ _ 

Sampling Method: __ ji)v\v~ U. V {J.,Y\_ l) lV"- ·-·--------- Crew: __ ___&:_1:,J,-6 f1_L---······---·-
' I 

GRAB DATA 0" Location ID: f__.,t)i(,i -SSS,).,i td\ ,, 

Latitude: -41., 5:-$*4ii15S4(., 16 Longitude: I)..). , -3,~'t~:B ~~ -2;, r J& 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (Y/N) 

)5Sl M!, > s+/-·,F:: ,W ~) 
' I 

SAMPLE DATA Sample ID: L !?//J - S'SSJ..1-. oi o 
Sediment type(%) Sediment color Sediment odor Comments: {i.e. organic matter, wood 

~~!~ 
... . --;:··-· ;;-·'"', debris, shell fragments, sheen, fauna, field 

cobble ( none,/ H2S duplicate, rinsate blank, etc.) ----·~--
gravel drab olive slight petroleum 

san~C) brown moderate other: 

c:;i) ,...,,,--.c~··-\ 
strong .J_!!.L . .,.1 

-;;,.,..--,-:____....._...._ 

clay) black 
. .---Q 

GRAB DATA Location ID: l,vi0 - ss s-.D-
Latitude: '41, 5-1 ). <}"'1 Longitude: I),)~, ~S.?>O ~;::, 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

!(1 I & (p,. 9 (),O 

I 

SAMPLE DATA Sample ID: Ll:)1.,..,1 - <:>~S).> -of o 
Sediment type(%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble 
,,.......-·- ---.~~- ----... .... :;;J debris, shelf fragments, sheen, fauna, field 

brown surface) H2S duplicate, rinsate blank, etc.) r,,._._... ______ ~-.........__._.,, ... ~ 

gravel drab olive slight petroleum ptuwv i'Y) a._,tf (/-y 
san@c} brown moderate other: 

@ ( .--·-----~~~_) strong 

I~ 51Y'{"l dU,ffJ black 

----· 



SURFACE SOIL COLLECTION FORM 

\!\/]~~~~§"' SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface_Sediment Sampll!J.g __ _ 

Date: -~ '1=/-U/o!:L _______ ~·-
Projectno.: 04-08-06-29 ···-- ··-··--·--------~·-·-··--

Weather. _ ?v-c.v cc:r~J---
Sampling Method: __lDl_~~} L/ v aJ/\~ifY e>t~--~-~ craw: __Jlt~ 7_£,.i:ir_t:_U~--~----.~ 

GRAB DATA Location ID: l--Dt,,J -$\5~4 
Latitude: -"7 t; '5 ""? I S" S- Longitude: / )..).... , ::S-)>-l CJ 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

(}~5/ gr-. ") l'tJ V 
' 

SAMPLE DATA Sample ID: 

Sediment type (%) Sediment color Sediment odor Comments: (Le. organic matter, wood 
~-···-- 1/_.,. ... -·-~>•''-\ debris, shell fragments, sheen, fauna, field 

cobble ~rown surfa~ none _j H2S duplicate, rlnsate blank, etc.) 
'-~,•nw•'' 

.. 

gravel drab olive slight petroleum C}(t,VV\ I '.>l\1h( (vc"{,yv...:ii..A··s 
san~), C) brown moderate other: 

(~v 'Qr~0 , ___ ,_ .... strong 

clay black 

GRAB DATA Location 10: L.-!)(J..) -.c;S '5 >----;-
Latitude: -'4 7 , 5 :S, r{ ·:::, \ ':) ).,7 -i-Longitude: / )-)... · ::. · 5 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

00t1- ( J '1- ).o ',/ 

.\ i ') 

SAMPLE DATA Sample ID: l,Ow --s s,; ~~v'\-'->1.11.J - s S15 )._ 1 - R. i'l a ·l . :::,. :).,1Al cbu) ·-SS'(j03 ·Drv 
; 

Sediment type (%) Sediment color. Sediment odor: Comments: (i.e. organic matter, wood 
~~ /···:~7'·--...... debris, shell fragments, sheen, fauna, field 

cobble ( brown su.1face ~~~-_) H2S duplicate, rinsate blank, etc.) 
:.9;;·;~') yvN.. 

t--,-....u_• _ __...-•••-• 

drab olive slight petroleum (}/°\Q.(/.IA_ ;:;ockt.1'S 
~-~-;;-ct& M C) brown moderate other: ! 

;;~) c§v i~h>c0/f..-. ~(Cv.-,J.(. tv1..-1tL 
strong I , , .... 

..... ,j (\QU{ (;l_1.,-'1 { I ( ({_ft.. 
clay black 



SURFACE SOIL COLLECTION FORM 

Wi~'Y~E.~'" SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sal!!Qling ___ _ 

Date: -L2=/fl~/-·------------

Projectno.: 04-08-06-29 ----------·,·-----···

Weather. -f {'vq __ (A('~)-~ (. (ll1v\ -·------

Crew: __ _GJ\,-J'.l_ (;\ 1_ jv\ y' __________ ,_ Sampling Method: _3~\,v) I..A_,-,_v~_._v __ qfl_· A-_"~~~-···----

GRAB DATA Location ID: UJuJ - SS5~)_ 
Latitude: ~4-7-. s ·'.S )__.43 Longitude: i µ ' ·s I Ei :3 ! 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(ml (cm) grab (Y/N) 

n~?L/0 _.... ... -- N L-'vV'ciJ.\; rO.Cvv (y·z,_j"i 'i>Vi 

00--4-?> ·4.D i \ y' 

SAMPLE DATA Sample ID: LOuJ,, S'S~~>-- Ol 0 
Sediment type (%) Se_clJ!IH1.D color Sediment odor Comments: (i.e. organic matter, wood ,,---- ·-:;:--··"', debris, shell fragments, sheen, fauna, field 
cobble brown surface -;1-~~_: ___ .) H2S duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum iA)D~<:i }--ht{YI k > I e i Cvl;vv· 
sant!fa1 C) brown moderate other: p-...c .. ,r [ .:., ; 

Q;'""' 
) 

~§) ay_) strong 

clay black 

GRAB DATA Location ID: { 0 vJ . ss,; 51 
Latitude: 1 T · S :S I 0(,o Longitude: I )__)_ ' '?, I 7- :>-. s-

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

r/b5G I l 1·::s V 
' 

SAMPLE DATA Sample ID: L,/0l1) ..- SS '5 s 1 -Q( 0 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 
............ ... ·~'- ,, .. ...._ :·n;~;) debris, shell fragments, sheen, fauna, field 

cobble ' brown surfacv H2S duplicate, rinsate blank, etc.) ~---·-·· ---- '--·-··---" 
gravel drab olive slight petroleum n"-t~ ~wu Azu\,v-i,~s, iu(vh,j 
sand~) brown moderate other: St:·...-.,;, ; i ,( (}\.'\. h;---f ),.. I ',d,N __s. 

(~~'.10 ~~;~) strong , _____ ./ 

clay black 



SURFACE SOIL COLLECTION FORM 

W~..Y~2:§." SURFACE SOIL COLLECTION FORM 

Project Name: . LOW Dioxin Surface Sediment Samp)ing _ Project no.: _Q__4.:Q§.::06-~~----- ·-·------~---- _ ~ __ 
Date: ~ _f_b_JJ "lJtl.~--·-·-·-·-~ Weather. __ pv...,h,t). ( (Cv<:LJ,_{(/.,l.,-v,.. ______ _ 

Crew: _ ___&_G_,s--12.1_1:~----~-----

GRAB DATA Location ID: L O IA.) -- '2> 'S 15?:f;-· 
Latitude: 41·. S-300 )._ Longitude: /),) .. ·:;,::> 1--4 I (o 

Grab time Bottom depth Penetration depth Acceptable Comments: 
~-;)=_ (m) (cm) grab (Y/N) 

D<:.7 !J-- -- - l'-L. {U{rvi.S 
(?; IS-- - - N sh'ck !V\ \?U0\ 

., CJ-) le) ·-· --· N rn,,t \ /.,.. C(/[1,'YJ(!.. ci..J!l,YI\ / c. c?i bL.f: .5 

SAMPLE DATA Sample ID: LDl,0 -· SS.S;S · O ID 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood ----~o debris, shell fragments, sheen, fauna, field 
cobble brown surface 

/ .. · 
H~S none duplicate, rinsate blank, etc.) (:;·;~~;~) ........ _.-··· 

drab olive slight petroleum 'j I tb S. 4,0J c)tl-Ii-v ctrJ0'n::, 
sand@) 

.... -~..:-.---
i brown ,.J moderate other: 

r-..__.... ..•. --
/~-~-...... 

--~~t__) gray strong 

clay black 

GRAB DATA Location ID: L,t:>k) - SS S-~0 
Latitude: 4 7-. S )-bl, S- Longitude: J )_).,_,:Si~ { 7 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m} {cm) grab (Y/N) 

(Yt;-44 0,4 I~ y 

SAMPLE DATA Sample ID; 1 (ow --- SSL:; ~0 ·· o i o 
Sediment type (%) Sed[ment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface ( e no~e") H,S 
debris, shell fragments, sheen, fauna, field 

.... ..._., ____ ___.... duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 
\?llvv'-f [flt'.ldl {/ 

s~_?_@c} e moderate other: I 

si1t) gray strong 

clay black 

011·1 N-. Vi j-V\~ 11 \;y 
{Y1~:;, ~- JO y 
QC)~ ::-:. )-") / 

( ,).- '{ 



SURFACE SOIL COLLECTION FORM 

w~~~.r.st SURFACE SOIL COLLECTION FORM 

Project Name: __!::_Q_\Y Dioxin Surface $_~ime11t Sampli!:)g __ _ 

Date: ___ f#-/ '}_~-------·---···· 
Sampling Method: _ __S"J}uy 1. 1/{&;'1. V:-<£±3 _______ _ 

GRAB DATA Location 10: L {')i,l I ---)S'S? 1-
Latitude: -11-. S>-.-Fts Longitude: /)-)..., "3i )_£')0 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

1 a o"?- ,-:, '> .:> ' 15· v' 

SAMPLE DATA Samole ID: LO t,J .. SS S'?,7- --01D 

Sediment type (%) SedJm.e-m color Sediment odor Comments: (i.e. organic matter, wood 

cobble (f;:wn su~~~'> ,,~o;,.) H2S 
debris, shell fragments, sheen, fauna, field 

------.,--~-----_,.- ... ••c-"~~·'" duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum l.,0(;\/l'h \-);,~,!. s 
sand&) brown moderate other: 

@ /g;~';) strong 
!'---······· 

clay black 

GRAB DATA Location ID: L,n,,J ~ ss s-3 f3 
Latitude: 1~1, 5)....t5'(; Longitude: I)-),, 3iO·s:L 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

10)-D 5.S' 1-4 '( 

SAMPLE DATA Samole ID: L-00J --Ss S s0- Ot 0 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble t6r2;n_fil!~ c:ii0 H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum P,lCL>'\.4' ?'V\tLl1:-vicJ__ 'SI~ 
sanci@!M C) brown moderate other: 

- j 
(Y-At\ ¥\"-.lv0S 

/~BJ --·',-'C"-) 

"·· 
(g[EJ',.~ strong 

clay black 



( 

SURFACE SOIL COLLECTION FORM 

Wi#~~!J" SURFACE SOIL COLLECTION FORM 

Project Name; 

Date; 

__ LOW Dioxin_ Surface Sedim~nt SamplinfL_ __ Project no.: 04-08-06-29 __________________________ _ 

-- 1)-Jflf 01_ ________ _ 

GRAB DATA Location ID: 

Latitude: 1 l, Sl.i..P i34 
Grab time Bottom depth 

(m) 

10~1 -
(() 3 r ~1)__ 

SAMPLE DATA Sample ID: 

Sediment type (%) Sediment color 

~~~nsu~;JJ cobble 

gravel . drab olive 

saQd~C) brown 

~) /-,,·""'\ 
gr~yj 

clay black 

GRAB DATA Location ID: 

Latitude: --'i 7-, 5 )-&,0~ 

Grab time 

r n -;[) 
/053 

~ JC 5<;' 
SAMPLE DATA 

Sediment type (%) 

cobble 

gravel 

san@MC) 

(~;,;; 
'---~/ 

clay 

n -l 
1 L'S J 
J) DJ..-

.-i -i 5-l (Id 

Bottom depth 
(m) 

--
-
-

Sample ID: 

Sediment color: 

~o~~-s~ 
drab olive 

brown 

1:Q!;J 
black 

~,..-

,{) /.A) ., c;, ~ s- 3<-) 
Longitude: /)-}., 30c:,') ~ 

Penetration depth Acceptable 
(cm) grab (YIN) 

- N 
13 y 

L,f)L,,J - S,~S-~-) -Ol 0 

'°~;tjnt odor 

(,-!:.?~~/ H2S 

slight petroleum 

moderate other: 

strong 

LOiJ - S'>5:'1D 
Longitude: /).)-, 3iD/l,v 
Penetration depth Acceptable 

(cm) grab (YIN) 

- ~ 
- N 

10 n,'\_(,"l.,-,) i,,ye.., 

l 01/J ~<;S'-S10 ·0/0 

Sediment odor: 

(§;) 
slight 

moderate 

strong 

' -

H2S 

petroleum 

other: 

N 
-~ 

y 

Comments: 

(/v{(~ iv ti ol.A-/r 

Comments: (Le- organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc_) 

_ \'.~ hP0'> vV0 . /, 
1'1/\{lill<'f I SN-lZ 

Ov'f':P--vvic 
(~£) lN-(f1'-f'S 

Comments: 

L).lA{C.t/ )'l0v-..e-[y71_.{-fVv, 

u)i I l (--yV\ Cvntfl,wf 
-

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

o( 0,N\,/,r VY] ,;.(_,( / e ./ 1 si~LC 
'i -

(yz,, () 11\.1"'."->vl'.5 



SURFACE SOIL COLLECTION FORM 

Wi~.;y~!,~w SURFACE SOIL COLLECTION FORM 

Project Name: _ LOW Dioxin Surface Sediment SamR!!.Qg ___ _ Project no.: _04-08-06-29 -------··--------·----

Date: __ J2=:j.frj. 0 9 ·-----
Sampling Method: _5¥--1L{l-M V f.t=?..-n~--~ 

Weather. _ _SGi () vJ4_t-LJv't?,,--cc:,s)/ ________ _ 
Crew: iS·G_J3; G f'-,1 ~' ·-·- --···-

' I 

GRAB DATA Location ID: LA? rAJ - S S <:;,4/7; 
Latitude: 4 l , s- I I ei s- Longitude: I)_)_ , )~CJ 1.5 3 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

[).10 '> 4 :) ' i )- V 

SAMPLE DATA Sample ID: L. oi0 -~ s~ s-~u --o Io 
Sediment type (%} Sediment color Sediment odor Comments: (Le. organic matter, wood 

cobble brown surface ~~) H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ' k '• '{-S- ;) I (.Ll'LY •')/Cl.c ' (JQc"-(,(.C ~ ) 

sand (,rJci 
r, ... -~~"---

- I l 
,~i) moderate other: (V\£Wv1 cc/ ___ 

/si11) gray strong 
"-.-,---"'" 

clay black 

GRAB DATA Location ID: UC>it) - SS '51';-
Latitude: ·'l=r. 5 r 1 1u7- Longitude: j)-)...3,01&3 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m} (cm) grab (YIN) 

[ )-.. ?:, i:;- I ) '] .. , 
l I V 

SAMPLE DATA Sample ID: L-toGJ ·- S ~'5--4 r -01 o 
Sediment type(%} Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~0.~~~a~) ~~;) H2S 
debris, shell fragments, sheen, fauna, field 

'"-------- duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum l9 oJ Li r/ Cv) f 1 o.,v,,{r ,IV\l',.{/i?~ 
sa@MC) brown moderate other: 2{wk.__ r_J1Jv-,V>. {z.. S 
~) G~ strong 

clay black 



SURFACE SOIL COLLECTION FORM 

wuy.(,~~£.~,.. SURFACE SOIL COLLECTION FORM 

Pro}ect Name: _ LOW Dioxin Surface Sediment ~ling _ Project no.: 04-08-06-29 ·-·-------------···----

Date: _ __j_!/j_Lj-Q!} ... -.---·--····-
Sampling Method: ~Jj/\C/7-l NlL'l'.\_j/fil-:'\ _____ _ 

Weather. ___ {iY'i4(aJt_~ -----------------------· 
Crew: _G_£)Je:, (V\ I{_ ______ ·~--

' I 

GRAB DATA Location ID: i_/Oui) ~ S> 5 "1 s-
Latitude: Ar. s-1 ).."TS- Longitude: /))-, :SDI '1· 0 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

I >-5) __ 51/ ll- v 

SAMPLE DATA Sample ID: l ~l0/,.1.) -s~ 5,f_S,- -0 I 0 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

/ .. --.,,-, 
debris, shell fragments, sheen, fauna, field 

cobble brown surface <~-~-~J_..,) H2S duplicate, r·1nsate blank, etc.) 

gravel drab olive slight petroleum <3t'-e.1/ L,§v~~-JA;fc1 /,c;, ~,--. 
/. ' 

sane_,t) brown~ moderate other: L,~ [VvtA I -t' s ) 
I'-. ...,__---

Cv7JC~ ( \/lA(A~ [ <l..,y silt gray strong 

clay black 

GRAB DATA Location ID: GlD VJ - 5 S $ 4 ~ 
Latitude: Li 1- . Ls 1 L/-:'-:/) Longitude: ) ,).).. • 3 0-i & '1 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

]30"1- J,s :v1 y 
' 

SAMPLE DATA Sample ID: Lt)l!J -SS.515,-010 
Sediment type(%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~~-;~rt~;·~) none c;v debris, shell fragments, sheen, fauna, field -- _,,... :.-.-.-~.._~ duplicate, rinsate blank, etc.) 

gravel drab olive ( ~~ petroleum l,(;(VTV\ fv).:xS 

sanc{wM C) brown moderate other: 

/~ c~? strong 

clay black) 
...____.... 



SURFACE SOIL COLLECTION FORM 

-wi~,Y~~"' SURFACE SOIL COLLECTION FORM 

Project Name: _ LOW Dfoxin Surface Sediment -~li~g _ Project no.: 04-0~-06-29 ----------·- .. ---
Date: ~Jfl+c\11 ________________ ~ 
Sampling Method: ... 01\t\t) Lt Vlld0:_JJ!-f:~"'-- --·--·---

Weather: __ C ( /)µ~~---·- ______ _ 

Crew: .... _n_J.\-1<. fz, 1v\ i./ ····---·--

GRAB DATA Location ID: c.ou) - S) 5--4 J_ 
Latitude: -11-. )}._)_ l- ~) Longitude: /).,)_, 300~'7 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

,-~)..0 LLI 11 \( 

SAMPLE DATA Samole ID: L IDL/1) - S:,c;4)_.- 010 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble ;§_r_~:v~-~~ 
,,.--·;,-.\ 

H2S 
debris. shell fragments. sheen, fauna, field 

.~~r:v duplicate, rinsate blank. etc.) 

graver drab olive slight petroleum 1.,l,t'.)Y rl1 V\.,.r(_,) 
sa~~C) brown moderate other: 

Vsia) rJ!![) strong _,.... 
clay black 

GRAB DATA Location ID: lA)iAJ ·- \,S<'._;4) 
Latitude: 41- , '5 ).S ·1 0 Longitude: 1 ).. ).. , ·s oc-1 (Js 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

I~?/) Cc3. -~ ! I y 

SAMPLE DATA Sample ID: U.)VJ - SS·· S-41-010 

Sediment type (%) Sediment color: Sediment odor: Comments: (Le. organic matter, wood 

cobble brown surface none H2S 
debris, shell fragments, sheen, fauna, field 

_,, .. .----''..-,_-:::--..... duplicate, rinsate blank, etc.) 

gravel drab olive , srig_t~V petroleum 

san@M C) ~ 
·- -
moderate other: 

/vVl-VI vLiL.. :;i) gray strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~,;y~!§"' SURFACE SOIL COLLECTION FORM 

Project Name: __ LOW Dioxin_Surface Sediment SamE!)!Jg _ Project no.: _ 04-08-06-29 -----~------~--

Date: ___ JJ--/D:/ (£)·~--~~~---~--
Sampling Method: b"'l\,,.r) Lt .Jlci,V' \JU-A.. ___ _ 

GRAB DATA Location ID: LlXu - SS <;/ ~ 
Latitude: -4 t. 5S-G~l Longitude: ) )-}. , :.; ':,,') "-f') 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) --

1410 (v' (,,-_;, l---1 '( 

SAMPLE DATA Sample ID: L{) (A/ - s s s-' =?, -c) I[) 

Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble I 1i(~;~-~u~~;) l ,-~.>~ 
H2S 

debris, shell fragments, sheen, fauna, field 
none duplicate, r'1nsate blank, etc.) I'---, _____ .. ---- c-_ 

graver drab olive slight petroleum 
~(i,t,.:i/., ~~{<JL 

sand (FMC) brown moderate other: 

~:) v·c-s:-,\ 
( gray \ strong 

"--·-
\ black j clay 

GRAB DATA Location ID: CJ)uJ - sss-1 J 

Latitude: 47. i;5&f)3, Longitude: I).)-, ~--1 JI,;-
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

l-4-AA f/10 c)O - y/ 

SAMPLE DATA Sample ID: Li) //d -- SS5ll-01D 
Sediment type(%) Sediment color: s_~im~r odor: Comments: (i.e. organic matter, wood 

cobble 
~---·--.., G!l.~-- H2S 

debris, shell fragments, sheen, fauna, field 
wn surfa~ duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum >~ p cY.it.1.iS,. 
sand (FMC) brown moderate other: v.Jt}'v"vY\.> 

:;1y 
____ ...... , ..... _ 

, __ --~!~Y..,.../ strong 

clay black 



SURFACE SOIL COLLECTION FORM 

w~~:rst SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Date: l/~l/10 r I 
SamplingMethoo: S,\N::,LR v a.v\ V~ 

Weather: Rct..,iV'--

Crew: 12..f:> ~D 
I -

Latitude: 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

CiJ · / T) i\t\S lA~· 0 il ~ 

( : .)...0 I CJ 

SAMPLE DATA 0 
Sediment type (%) Comments: (i.e. organic matter, wood 

cobble 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive petroleum 
L,v'OC( 0v.J.o,1~ N t~S sa@c) brown moderate other: ) L,VL~ 

€) strong 

clay black 

GRAB DATA Location ID: 1.--toW - S~S)-0 
Latitude: -'°41", S--4 ~ )-. Longitude: J "a-,)- , 5 ~ S-1 t?, 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

10•.03 "), )_ \4 y 

SAMPLE DATA Sample ID: l.,,l)'),1.) - ,\, ~ 571) - 0 / (_) 
Sediment type(%) Sediment color: SedjQlent odor: Comments: (i.e. organic matter, wood 

cobble ~( ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ov-5 Cl,vv, (_ t~ 
sand@µ C) brown moderate other: ' VV\. e./' 

i:;)' (§v strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~'Y~.st suRFAcE smL coLrncTmN FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

Date: ~I-/ i~l .,_,.//~O _______ _ 
r I 

Sampling Method: r)"o 0 ECl ..., b Cvv\k\. C 6W <.>h li"f\ 
Weather: (rv-(_,v[_ c:; ':,, V 

Crew: s t2.- B l~ 

GRAB DATA Location ID: GD 1;J -- '")~Su J- - A--
Latitude: ").I() ~1; (' i,-1 Longitude: I l../,., 51 sJ 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

l1o4 10 

SAMPLE DATA Sample ID: W w -ss,:,v~)..- 01 o --A 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble ~wns~ - non;) H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ()Y~J-~ c.. VV'<ili .e V 
san@) brown moderate other: 

~ @ ) tyv-u__. gray strong 

clay black 

GRAB DATA Location ID: u /) t,0 - s ~ <;,-z) )._ - (s 

Latitude: .A l lJ 9)0\ Longitude: t d-4> 5" =t (o 7> 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(ml (cm) grab (Y/N) 

l1- l~ 10 

SAMPLE DATA Sample ID: l)? W - S S~tY)--01 D -- I?-;. 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 
i,,--- -

..- -'\ debris, shell fragments, sheen, fauna, field / 
H2S cobble brown surface ~ none 1 duplicate, rinsate blank, etc.) I',._ ' / 

gravel drab olive sllght petroleum ~<;.s~, ~~(W"''L 

san~C) brown moderate other: ~(2./ 

@i) ~~ strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~~,St SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

Date: -----)+J,_,_\11-<-/jQ ___ ~~~~~ 
Sampling Method: h~L S£4,vi,,q lAV\4\,--, u 

Weather. Ovf!.fl_ Q ~-jr 

Crew: 'S ~ l'zs13, 

GRAB DATA Location ID: Ut>w .-s;c:;, <;-V ~ -e__ 

Latitude: J-l O + J-C) Loni:iltude: /)..In S0t 0 
Grab time Bottom depth Penetration depth Acceptable Comments: 

{m) (cm) grab (YIN) 

t 1-)..s lO 

SAMPLE DATA Sample ID: {Y)c..:;· -s~~-o>-- -o,o -c. 
....... 

Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble cf.own surf.a~ - ) ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum ~ V\/1.o..,tf {!_f 
san@C) brown moderate other: 

(3t) tm,.r£- c§D strong 

clay c]Yi?lola- black 

GRAB DATA Location ID: I J()t,..) -55 50}--b 
Latitude: d--,\ 0 1- (o > Longitude: I J-0 S(~{)() 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) {cm) grab (Y/N) 

11-~1 10 

SAMPLE DATA Sample ID: LOW -- S S SD>---01 O - .D 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface· ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) ------gravel drab olive slight petroleum 
0 '( (!f J.._;.,,,_:., (. ("v, ,·, t I (!f 

san~) brown moderate other: 

" 

F I ~ 
strong 

clay back 



SURFACE SOIL COLLECTION FORM 

W~\§£.1,~ SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sam~ling Project no.: 04-08-06-29 

Date: I LU / /Q Weather: QV't,/7_ - }v 
I I s IZ I 131,:., Sampling Method: v{a,vv l $.(JJ:. t2 I tL,_:) Crew: 

GRAB DATA Location ID: L-,V)W ~s:is-o) - E:. 
Latitude: ;}-1 D L? ·11 Longitude: ( .)__(o t::.ftY't /) 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

( 1--1~ lO 

SAMPLE DATA Sample ID: 1-n r J - s sm )__ -- ow - E. 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface ~ H2S 
debris, shell fragments, sheen, fauna, field 

( ~ 

..._ _ _...., duplicate, rinsate blank, etc.) 

drab olive slight petroleum ku i'Y\c,~( (?_/" 6../j(;{A'-; ( 
san@) brown moderate other: 

(§) -\-y ()J(_ ~ strong 

clay black 

GRAB DATA Location ID: LOV-.J - SS 5o)- - F 
Latitude: J-[ 0 la 5-9 Longitude: / J--((; 5 t3 t' 't) 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

l"tSh IV 

SAMPLE DATA Sample ID: l . l?i,c) - 0~S s; 0 ::,_ - 0 Io~ P-
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~~~ ES) H2S 
debris, shell fragments, sheen, fauna, field 

~ 
duplicate, rinsate blank, etc.) 

drab olive slight petroleum 
{---~. {.C ( _[' (,I f {' J (' ( 

sand (FM ) brown moderate other: 
.... 

~ gray strong 

clay ~ 



SURFACE SOIL COLLECTION FORM 

W~~.~f.c SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sam~ling Project no.: 04-08-06-29 

Date: 1 I ILUD Weather: 
( i 

Sampling Method: ba...,.rl 1,(1., 11C1t· .:. ) ' 'f Crew: 
l -~ t . . 

GRAB DATA Location ID: I ) () /,) .- (( Q))-..- 6-
Latitude: dt-10 VJ~ Longitude: /}...(1 5·C) / r:;: 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

/rS~ I !J 

SAMPLE DATA Sample ID: LY.> cJ -- s s \ o)-. -- 01 o - e:r 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble E wn surface) ,:;~~~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive sfighi petroleum p ( [Mv{r //\/1.c).f ( u 
~~~C) / brown ) moderate other: \-\..._ fl)l :<fticf; ·: t..{;1 L I s;_ 

(@ 
, I 

gra strong 

clay ~ .htfs;~ 

GRAB DATA Location ID: LVW - 5 (.. S o,z.. -LJ.... 

Latitude: J.-( 0 (o 3. 0 Longitude: ll-G? sq3'1 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

L00S- 10 

SAMPLE DATA Sample ID: l. D VJ - 5S 50 2 - () i O - H 
Sediment type (%) Sediment color: Sediment odor: Comments: (i .e. organic matter, wood 

cobb brown surface 8 H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

(gr~vel drab olive slight petroleum 1.,-J ooc.C t ( o 0 , ; s I ovr.1 Cl,·•""-~ c__ -
sand~ C) other: 1 ' • .. b '£ brown moderate V'. ·, {t. . • < ·/ Vl 

(s~ 
( ) 

~ strong 
'((.., ) I•\ ,C.-!A.h) 

clay black 



SURFACE SOIL COLLECTION FORM 

W~'Y~E!t SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Date: \/tl//0 - ----'---1,-"-'- ,f---L---=-------------

Sampling Method: h Vy\ <l ()-M. g eL 
Weather: 0.t·f...~'( CJ '-:,ir 

GRAB DATA Location ID: ~W-SSSc.Y3-A-
Latitude: )-1 0 c; -1-k, Longitude: I ;)..& r;-9 /7-

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

[0}-0 -w--4C { 

SAMPLE DATA Sample ID: L-i0t.v - s \so?. - rr-~h:- , Ir 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

V , - ) debris, shell fragments, sheen, fauna, field 
cobble brown surface none . H2S duplicate, rinsate blank, etc.) 

~ 
..._ _ _,.,....,.-

drab olive slight petroleum t;,v irJ/ ( {I~ ( i ~r~"-'1 t J J;_ 

~~ ) brown moderate other: 
. i 

I ~ strong 

clay black 

GRAB DATA Location ID: L.r tAJ - S 5 )l) 2,. - P:> 
Latitude: } JO S- 9J I Longitude: l~5CJ3-4 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

l y)~i 1- ..q I \( 

SAMPLE DATA Sample ID: Ll[)0..I-- :.\ ') ,, l-~t ~ - . ,, ~ 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

v~ debris, shell fragments, sheen, fauna, field 
cobble brown surface , ~one H2S duplicate, rinsate blank, etc.) 

9 drab olive slight petroleum ~)\'', d' r . (·(" . (, cf ~~v, 12.t· ~ 

sand F ) brown moderate other: 

~ (~d 
gra,'. ,'Jt.,t lo)i strong 

clay black 
I 



SURFACE SOIL COLLECTION FORM 

w~~~tL suRFACE s011 couEcTmN FORM 

Project Name: LOW Dioxin Surface Sediment Sampling 

0ate: // U I ID 
I ' 

Sampling Method: V) ()..¥\ r) CJ..)). v. (/ 
.J 

GRAB DATA Location ID: I I) \A ) - $~ SD s - c... 

Projectno.: 04-08-06-29 

Weather: (N0rCO S y 

Crew: <' f _ , fb13 
' 

Latitude: l ;).j') -4 -:. 0 Longitude: I J--& 5 9 lf3 
Grab time 

19 07--

SAMPLE DATA 

Sediment type (%) 

cobble 

gravel 

~;~c) 
silt 

clay 

GRAB DATA 

Latitude: 

Grab time 

SAMPLE DATA 

Sediment type (%) 

C) 

clay 

Bottom depth Penetration depth Acceptable 
(m) (cm) grab (YIN) 

?>1-

Sample ID: LA?W - SS9J?> - 07:> 7- -(_ 
Sediment color 

brown surface 

drab olive 

brown \ ~()!~ 

~ ray 

(black~~!·· --.d '> 
------ V 

Bottom depth 
(m) 

Sediment color: 

brown surface 

drab olive 

(lf) \:'j 
{ QO. 

black 

Sediment odor 

none 

slight 

moderate 

strong 

Penetration depth 
(cm) 

Sediment odor: 

E) 
slight 

moderate 

strong 

H2S 

petroleum 

other: 

Acceptable 
grab (Y/N) 

H2S 

petroleum 

other: 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

L,'-)0-0{ dcluvt '; c,..J· .. -

i )tt '.i~~"'t ·; oi , -r) v'c"__ 

0 v g UJ,,,v\ C M CL.ti l?f 
·, iKnll ho(, :r,,,,,,,J r__ 

Comments: 

Comments: (i.e_ organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

v)01) / J_v.,_:;v,5 



SURFACE SOIL COLLECTION FORM 

W~ ~~§. SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling 

Date: ____./_,_L~l l_,_l~I 0~------
1 I 

Sampling Method: k:i().M,d ClMLf eL 

Project no.: 04-08-06-29 

Weather: Ove.-rca\ V 
Crew: SR &B, 

I 
I 

GRAB DATA Location ID: I ••. I ) • <;,'<:_("'')<' - E. /.} cA ..,, ., . sf.. -, 

Latitude: d-10 </Yf Longitude: I l--&J 59 3 B 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

lJ~ 41 y 

SAMPLE DATA Sample ID: I .A W - \Sc;D s -0·4 I - F 
Sediment type (%) Sediment color Sediment odor Comments: (Le. organic matter, wood 

cobble brown surface c;;) H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

8-t'{[,1,(.Q__ drab olive slight petroleum 

sand~) brown moderate other: 

silt ~ strong 

clay black 

GRAB DATA Location ID: Lt)1 d - 5 S c.;1) -=s - (-

Latitude: ;}-\ 0 39 9J Longitude: I )._0 5C} S <7 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

1~3(o ---4 s-

SAMPLE DATA Samole ID: ( l!)(;,j. '>'> ( () ;~ ' ,·,..'( C I, , r-· 
Sediment type (%) Sediment color: Sediment odor: Comments: (Le. organic matter, wood 

cobble brown surface 6Vs:1,,y, 1 debris, shell fragments, sheen, fauna, field 
none duplicate, rinsate blank, etc.) 

~ \ 'i" 'll. drab olive slight petroleum 
1 / 10tV.I 

I,· I 

fiJ 
I / ' ~. J ., 

sand (F ) moderate other: 

~ strong y 

clay black 



SURFACE SOIL COLLECTION FORM 

w:uy!.'Y"~.r.st SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Date: ----L..../l/~1-'-t\/~1 o~-------1 I 
Sampling Method: V)Q8d W.t~ U 

Weather: (2V C ...r( o v 
Crew: SR f R 

GRAB DATA Location ID: l,tiw ---SS50~ -C,-
Latitude: ~ , 0 ) -)-4 Longitude: I )___f.LJ .S 9 :~9 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

l9 S-1 -15'"" 

SAMPLE DATA Sample ID: ( t) IA) ~ S S S IP) - 0-1.s:: ·(r 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface <9 H2S 
debris, shell fragments, sheen, fauna, field 

g TYO,(~ 
duplicate, rinsate blank, etc.) 

drab olive slight petroleum 
,j--,--z,t (() :- J '{! .u {1r1c,, l :, , .. 

sand®!0'P> 
----:,, . _, 

brown moderate other: 

riP gray strong 

clay black 

GRAB DATA Location ID: L-0 w ... ~s -so 3 - H 
Latitude: J-lO ~'t&, Longitude: r J. r /_ ') . 1-- () .) {~ I 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

J.i)D3 Ac 

SAMPLE DATA Samele ID: UDW - 5~sv .3 - O-i~-- tt 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface Ev H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

~~~ brown moderate other: 

t ~ strong 

tJ,, \ Pi IL•,'\ black 

"-../ 



SURFACE SOIL COLLECTION FORM 

w~~.st SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling 

oate: I/ / I / I 0 
r I 

Project no.: 04-08-06-29 

Weather. Vl, °\ ~ r ~ V\. 

5amplingMethod: V)[l,.Ylol O.»-jlf Crew: S'~ I LS (') 

GRAB DATA Location ID: I J/JW - S~ 5)-9- A-
Latitude: I°} 0B ~)..._ Longitude: I )..1- d-41 1-C} 

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm) grab (YIN) 

jost~ -4S-

SAMPLE DATA Sample ID: L-k'.> k) - ~ss ) '1 -01c:: --A 
Sediment type (%) Sediment color Sediment odor 

cobble brown surface none @ s~lJr 9 \ (A(".(!_ drab olive slight petroleum 

san F. MC) brown moderate other: 

~ s strong 

clay k 

GRAB DATA Location 10: l i;) vJ - S '). \ ) ') - P:;, 
Latitude: / q 0 l a )_ Longitude: I ) 1 ) 4 ( n (/J 

Grab time 

SAMPLE DATA 

Sediment type (%) 

cobble 

Bottom depth 
(m) 

Penetration depth 
(cm) 

Acceptable 
grab (Y/N) 

Sample ID: L V L<J ~- S. ~ \) C) - 01 S- --Js 
Sediment color: Sediment odor: 

brown surface r ~ nope_ 
''· -/ . .. ·") 

drab olive slight 

H; S-- ---- ..__ 
,,. .. . :-,... 
p~troleum) 

'- - ' 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen , fauna, field 
duplicate, rinsate blank, etc.) 

~ SlA,\LY 
san · {F C) brown moderate 

(~ I' r. ' • Y° other: ;, v '·') '· ·'-

I~ 
~ strong 

1 claY, black 



SURFACE SOIL COLLECTION FORM 

W~~.5t SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sam~ling Project no.: 

Date: ~/10 Weather: 

Sampling Method: 'o< a».1 l../ Crew: 

GRAB DATA Location ID: -(__ 

Latitude: ,err 0/3 d'-S'~I 
Grab time Bottom depth Penetration depth Acceptable 

(m) (cm) grab (Y/N) 

4 .Z: 

SAMPLE DATA Sam le ID: U>w --sssd- ··(}:{, ( ., r' ,. '> L.-

Sediment type (%) Sediment color Sediment odor 

brown surface ·B 
\iTght 

C) 

sill 

GRAB DATA Location ID: 

Latitude: lc)~J 1 (('{( 

moderate 

strong 

f :/\ f I } 
-.. ~f ,._ ·' ~ .. ' 

~ 

Longitude: 

r· ~ 
', ,l. • .~ . 

H2S 

petroleum 

other: 

6--
r; :! ' ·~· ·~~ .1 ; :'.. .. _-

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm) grab (Y/N) 

)-)-3/ ;;-. CJ 

04-08-06-29 

lA It--¥ q;,. ,\A._ c-, 
sr? BB 

I 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

Comments: 

SAMPLE DATA Sample ID: lOW ---~SS):...'1 ---n>-°! -U-
Sediment type (%) Sediment color: !~entodor: Comments: (i.e. organic matter, wood 

cobble brown surface ( nono/ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

~~ Lovs drap.Q.live slight petroleum 
~J v\ di 

( I . 

~~~,) 
I )(i, i' I. ,; ; \ 

sand (F@::{i) moderate other: I 

silt gray · strong 

clay black 
' 



. '"' .. ( 

SURFACE SOIL COLLECTION FORM 

W~~~E,~t SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling 

oate: I /11 /10 
'~' ~ sampling Method: __ v~ \~_-_. ~<!_M...~0.~, fL~------

Projectno.: 04-08-06-29 

Weather: {<.£u ~ 
Craw: ) /< ffi 

r 

GRAB DATA Location ID: I iow - ~<;t;;}--j- D 
Latitude: ;J:.. 1001~0 Longitude: \ -;) r .;;LS ~S-

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m} (cm) grab (YIN) 

d-l ;q A("' 

SAMPL.E DATA SamolelD: l fO /A) - sss ;}t) - ()/i c; -n 
Sediment type (%) Sediment color ~ ntodor Comments: (i.e. organic matter, wood 

~, 

brown surface e H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

I drab olive slight petroleum ~VJ))_ fva1/IV--4Jc 
sand(~ brown moderate other: 

@ rro (i.-- Q strong 

clay black 

GRAB DATA Location ID: LM-- SSS)c; - F-
Latitude: I '10 to 91 Longitude: I c}...i "J S-1CJ 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m} (cm} grab (YIN) 

)-.l 3~ Ac ... 

SAMPLE DATA Sample ID: LOL,\) ..-SSS.) ) .. Q.,q s- - r::: 
Sediment type (%) Sediment color: ~ ntodor: Comments: (i.e. organic matter, wood 

cobble brown surface e H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

0 r~ -,--
drab olive slight petroleum 

s!n~E (bro~ 0 moderate other: 

:0 gray strong 

'"""-0 clay blac~ 
-



SURFACE SOIL COLLECTION FORM 

W~f~"" SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

0ate: , ~/I i/t D 
Sampling Methoct: __ n..:...:,_C.w\=---:c=d---"c.(.'-"· ,.,,,U~§-~_,,,r _ ___ _ 

Weather. UqU· (,~Ci(.,1"A,,__ 

crew: sR , ee 
I 

GRAB DATA Location ID: L..OvJ--'S~5J-'1 - H 
Latitude: f'19' - r50 Longitude: I ;). 1- )-5" l o 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

.},.\ 51- Ar; 

SAMPLE DATA Sample ID: L ltJ11J - SS S J l) ··/ J· '-f :; · Ii 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

,.--· ... · -: .-·~, debris, shell fragments, sheen, fauna, field 
cobble brown surface , _non0 H2S duplicate, rinsate blank, etc.) 

~ drab olive slight petroleum b,,~ cl.t ,. I . ( ·yn ,:f •1 --e·, ,_ -~ 
sand ( M u (iv-.._ brown moderate other: 

(frii) silt strong 

clay black 

GRAB DATA Location ID: Ll?w -sS s) (1 --- E 
Latitude: 110r3o Longitude: J- "t y·· r l . . .. - .) ) }. 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

)-.)..09) --;)__ 

SAMPLE DATA Sample ID: 1 .,101,\) - <:S\)J -) - er>, ) f' 
. 1. .. 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface 8 H2S 
debris, shell fragments, sheen, fauna, field 

~ 
duplicate, rinsate blank, etc.) 

drab olive slight petroleum b\ \' ( /( /' J , 

sand(~ s ( ' 1 ( ~ ,1 \'}\_;' l ' I .. ) 

moderate other: 

silt strong y 

clay black 



SURFACE SOIL COLLECTION FORM 

w~~~E.st SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Date: l 0~110 
,l~ r~.(c,,. I 

Sampling Method: __ .,-"L_VV_ \_v_._:·,(_/._ . .,,_·l _· .. +'f-·_·,i_':t1_,t:J,,..,_2'+· _ ___ _ 
, l.) 

Weather. Ll UV.,.d±) 
Crew: 6S , R f.> , CL 

I I 

GRAB DATA Location ID: l.A0 W --- <;S 5 3 l - A-
Latitude: / 0 9-J S .) 2:, Longitude: { )-.. 1- )- 3 j.O 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

)Of"}- 1- ~A'4'!ifJ4 t51 
y 

r-<' c vlk r i, ,J 01/1J/ 1ci 
' ' 

SAMPLE DATA Sample ID: u0w -- ss~31-oor- /+ 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface ~ H2S 
debris, shell fragments, sheen, fauna, field 

~ 
duplicate, rinsate blank, etc.) 

drab olive slight petroleum 

san {FMC) SJ moderate other: 

GP gray strong 

clay black 

GRAB DATA Location ID: l)O IAJ - S > s; 5 ) -· _e, 
Latitude: ICJ0 350 Longitude: [).-+ ;) --s+ 5, 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

d---l O 1 10 

SAMPLE DATA Sample ID: v'Ow ~ c:.. s(: 7:, 1 -· 01 o-- .B 
Sediment type{%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~ rown surfa_:V 9 H2S 
debris, shell fragments, sheen, fauna, field 

~ 
duplicate, rinsate blank, etc.) 

draoolive slight petroleum <' , 1 ( < -• ~ ,>. - ' .- ( 

san®~ ~ 
) L" (l.j. rcJ. , .... 1v: -- (' 1 .1,-> 

moderate other: ) 

silt Q strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W ~ ~~E§" SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: .....;0_4_-0_8_-0--'6'-----2_9'--------- -

Date: tl().../1() 
I 

Sampling Method: _.....::......:ial::..::...:.w-=---J _ _,::,:fl...::;1~:=o~L::.::v~ t.::;.· ____ _ 
./ 

Weather: -=c ..... l =u--=--N.=--1------:r, _______ _ 
/' I) )~ 

Crew: L, {_, ' !:) I;, ' ., /;, ---,------r-~------ --

GRAB DATA Location ID: L-0 W - "55531 -c_ 
Latitude: l ~ 0 /,- ) h Longitude: l;)_-=J-)-.100 

Grab time Bottom depth Penetration depth Acceptable Comments: 
., (m) (cm) grab (Y/N) 

}D1C: lO 

SAMPLE DATA Sample ID: L)~)W-SSS-3>1-010-c_ 

Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface t~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

~I 8 moderate other: 

t gray strong .__.. 
clay black 

GRAB DATA Location ID: l,l[)IA.J --'S>S '5 3> 1 - 0 
Latitude: / CJ 9) :S I 0 Longitude: l)..+~19) 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

)-0-50 lD 

SAMPLE DATA Sample ID: I AOlAJ - 5$S ::> I - 0{() ~ P 
Sediment type(%) Sediment color: ~entodor: Comments: (i.e. organic matter, wood 

19 brown surface e H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive/ slight petroleum 

sand (FMC) el,> moderate other: o,21u~i.. 
silt gray strong 

clay black 



SURFACE SOIL COLLECTION FORM 

wi#-~~!°.St SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: _0_4_-0_8_-0_6_-_29 ________ _ 

oate: I /1 J--: / ro ,c 1 
Sampling Method: ----'-VI~~~' _11'_1_"""· ~_lL_M_,'-_,'i'-;J_L,c...._~t/\..r-1. ~---

1 V 

Weather: --". cJ"'-,--'-l=--J-~_1..r.;_-). __ :0--1-.-.-,------ ----

Crew: ~f<..--'-l)-"-+-. ~l"----J ____ -i-' _..t,)'----l....,)'---- - - -~ 

GRAB DATA Location ID: Lf)tA.) - ~::,> s· ·~, I · F 
Latitude: I g 1() ;;..-=J{) Longitude: /..)--- ·:;- ..L4 -f s-

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm) grab (Y/N) 

)-\ \ 0 /0 

SAMPLE DATA Sample ID: U.?W -S553,J -OID -- r-
Sediment type (%) Sediment color Sediment odor 

cobble brown surface ~ H2S 

~ drab olive slight petroleum 

\ an~C) <9 moderate other: 

~ gray strong 

clay black 

GRAB DATA Location ID: 

Latitude: I 0 (a )-. S.1 Longitude: I ) .1 ")___~ 00 
Grab time 

SAMPLE DATA 

Sediment type (%) 

~ 
"grav"e1 
sand(~ 

silt 

clay 

Bottom depth 
(m) 

Penetration depth 
(cm) 

Acceptable 
grab (Y/N) 

Samole ID: (_)_') IJJ -- S S, ~ 3 ) ·· OI () - (--!-

Sediment color: Sediment odor: 
.,..~ 

brown surface I none / 
- ·---,.,·· 

drab olive 

~ tl1""'f 
black 

slight 

moderate 

strong 

H2S 

petroleum 

other: 

' l 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

r1J r ( ' ', ~-



SURFACE SOIL COLLECTION FORM 

W~'Y.~E.st SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

0ate: I / P- / I 0 
l L I I 

Sampling Method: _ ..,_V---=:: 1/J..._A('<--=-()_( _$.,.G=:J.'-'-./J'-'---t ....,· {1-) _L-1_v_5 ___ _ 
Weather: (A 0\AC,~ 

Crew: (3)5 , f:_ f:> , U-
1 I 

GRAB DATA Location ID: /_,:,f}lAJ -(,ss-3t - 6-
Latitude: 19 'O )-)-5 Longitude: 1.)...1 )-:4 lo ~ 

Grab time , Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

MsD lO 

SAMPLE DATA Sample ID: l)?W - SSS31 - 010 - 6-
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface (~ H,S 
debris, shell fragments, sheen, fauna, field 

' duplicate, rinsate blank, etc.) 

( 

gravel drab olive slight petroleum 
{)I vi w,v-i (. . /,Y\(}-U c.,.r; 

sand (FMC) brown moderate other: l/ ,/ . ;- ., . i' r {,l,_ f · ,,, ., .. I ' ,~.,.-. ;> • ., 

~ ~51~ strong 
t· .>\., ,. ,, ,I ·· r I --

lv;Q (· ,-1.... .. 
black ' ,- , 

L "-- ''l "'-/ ( ((,', ( ·' 

L !?L,v < <. ~ 2 ' -~-
GRAB DATA Location ID: - -- ) > ··_-:, :., I 1:. 

Latitude: r 9 C?J >-- '1- 9 Longitude: /')- "}- ")__ --1 ;).._ C? 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) (cm) grab (YIN) 

,)f.) :s 1- I,"") 
' , __ J. 

SAMPLE DATA Sample ID: L !t) 1.,d ,• (:> ~-~ ~\ 5 ! 010 ,-
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

~ ~ownsurfa~ ~ H,S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 
~(Ct 55, 

sand(F~ brown moderate other: 

silt ~ strong 

clay 1 black 

' I 



SURFACE SOIL COLLECTION FORM 

W~ 'Y~.~,9-.. , SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: _0_4_-0_8_-_06_-_2_9 _ _______ _ 

=~ingMethod: ~Ci~~~~-c~,~~~'_0 ______ _ 
Weather.--'=-'d~ll~~-&?~u~~~~ 

Crew:-""B~B~r-e~,~-=-;-·~C~Lc__~~~~ 

GRAB DATA Location ID: Ll0W - -SS<; :~3 - r· 
Latitude: 101-5 30 Longitude: I J--1 :S~-:l-6 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

-:+>-- ()() 4c; 

SAMPLE DATA Sample ID: I lOW - ';S S~3-01~ ·-C. 
Sediment type (%) Sediment color ~entodor Comments: (i.e. organic matter, wood 

cobble ~ own surfs£) ( H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

~ drab olive slight petroleum {)JW:r/l hd.,1- 5 
san (FM brown moderate other: 

~ 1;;; strong 

clay black 

GRAB DATA Location ID: UDw - ss.) s3 - fr 
Latitude: [°J1 Co 0 0 Longitude: I }.,1-31 &-;i;; 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

;-)- 10 1~ 

SAMPLE DATA Sample ID: L):? W " >S S ~,":. - () ---r,~· 11-" 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface ~;) H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel 
a ive 

slight petroleum 

san~) brown ·,r('; [ · moderate other: 
. ' . i r{z 

@ ,., I 1\'1 • 
gray ·-}J-·- · strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~~~~" SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: _0_4_-0_8_-_0_6-_2_9 ___ _____ _ 

0ate: L / l J:- Ii o r I 

Samp1ingMethod: ~CUA~~\c:~:),_&_r~---------
Weather. __,_(?-~-/ tvrJ'--.-t--C{~{b,t~_ -dg--++---

Crew: CL, ie, R, , e f:> ~~-+/~--,-~--------

GRAB DATA 

Latitude: 

Grab time 

)- 11-

SAMPLE DATA 

Sediment type (%) 

C bbl 

sand ' 

~0 
clay 

GRAB DATA 

Location ID: 

Bottom depth 
(m) 

Sample ID: 

Penetration depth 
(cm) 

Sediment odor 

none 

slight 

moderate 

strong 

-

Acceptable 
grab (Y/N) 

petroleum 

other: 

Location ID: L-l)nJ~S<,s~~ -F 
Latitude: /~ 7-4: (JJ~ Longitude: I ).. 7- _s)._ '1 I 

Grab time Bottom depth Penetration depth Acceptable 
(m) (cm) grab (Y/N) 

)_)-)__1- -1, 

SAMPLE DATA Sample ID: LOW -sse::,·?,'j - 015""- f 
Sediment type (%) Sediment color: Sediment odor: 

cobble brown surface S) H2S 

gravel drab olive slight petroleum 

~ sand(~C) moderate other: 

c;~-) (§) strong 

clay black 

Comments: 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

rj \ fi j 'C --r-10.,tA,- Q, .O_ ;1,11 / 

Comments: 

. 

Comments: (i.e. organic matter, wood 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

e,ru_ )( <l (IN/_-,( / 1.y __ (. 

,) ( 



SURFACE SOIL COLLECTION FORM 

W~~~E§" SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Weather: ulJ2.~ 0ate: I/ j;i_//0 
I I 

Sampling Method: lQ 0...N\(;( (A_)A. j W Crew: {3fz, rZ-8) CL-
I . 

GRAB DATA Location ID: Low~ ss s 33- E 
Latitude: 191--1 40 Longitude: ( ).1- '?>:So3 . 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

JB_~~ /-/~ 

' 

SAMPLE DATA Sample ID: LJOW -Ss5·~_) - 04t; - F 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble C brown su§J i :o~;-'.l H2S 
debris, shell fragments, sheen, fauna, field 

~.:_, ____ .... duplicate, rinsate blank, etc.) 

(I~ 
drab olive slight petroleum 

sand FM 0 brown moderate other: 

(siit) gray strong 

clay black 

GRAB DATA Location ID: L\Ow --~ss -~;s - 0 
Latitude: 1ci1-141- Longitude: /) 1 ~:>.-·:3, I 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

dd-46 ~IS: 

SAMPLE DATA Sample ID: l 1:;uJ - ( ( ,. /? · · 04 t ·. 
-~ ··' _:> $) / ,) D 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~r~wn surf~~) ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum \ 1 (JV\ ; ( (,: ·1 ' ,';,_<;( 
<> 

san@ c) brown moderate other: 

(,~ ~ strong 
.__~ .... '-=--/ 
clay black 



SURFACE SOIL COLLECTION FORM 

W~~~,!,St SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

Date: I / 1 a-I 10 
I I 

Sampling Method: Q,,{A!?) U I J.Ar{)l V\(,<, O'\ 
.J 

VVeather. ~.._(w.,./.....,(1.._.,""'"l\(~J~--f---- -----~ 

Crew. _ '_G~~R~b~t_,......p~~=~- ------

GRAB DATA Location ID: I JJW ~ ss~.s~-&-
Latitude: lOJr1 J-7- Longitude: /d-T 33~4 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

:1-1 39 7SO 

SAMPLE DATA Sample ID: LDW ~.SSS-2,3 -De{) -(.,--
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface <~ H2S 
debris, shell fragments, sheen, fauna, field 

~ 
duplicate, rinsate blank, etc.) 

drab olive slight petroleum 

san ( ) ~ moderate other: 

@ gray strong 

clay black 

GRAB DATA Location ID: l.,V) (N <>>I) ,~ - H-
Latitude: /q t--4~ ~ Longitude: /).. "} 3 337-

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (YIN) 

d-15D 4-S 

SAMPLE DATA Sample ID: \ f•) I I j ·. r .. ()~ C·' H - ~/ l/ :_ , > ) •. .> 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~ own surf~ none H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

sa~d~J) brown moderate other: 

'') ~) (~ilt ., strong ____ _ .,.,,.~ 

clay black 



SURFACE SOIL COLLECTION FORM 

W~ ':Y~E,~u, SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

0ate: I / l ')- ( \IQ 
Sanpling Method: hw.,-,. ( (.,/I, • 

Weather: Q\fe'-vIC.SV

Crew. cL ee . r.J3 

GRAB DATA Location ID: f rJIJJ -ss 541 ···· B 
Latitude: · l CJ )-Q f o ""'1 Longitude: I &---=u?' 3 -+ 4 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

l 011- IV 

SAMPLE DATA Sample ID: LAI) \;J-S)S--·f1 -o IO - P:> 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble < J'rown~ (-~SJ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rins·ate blank, etc.) 

gravel drab olive slight petroleum 

sa~MC) brown moderate other: 

v;;o ~ strong 

clay black 

GRAB DATA Location ID: Low -S.SY1-4· -A-
Latitude: \C)1_ I IL/ Longitude: r ).__+&~I\ 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

19S't 10 

SAMPLE DATA Sample ID: l_.r')W - S S )-i-4 ·-0 /0 -A 
Sediment type(%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ( ~ 
( ~ 

H2S 
debris, shell fragments, sheen, fauna, field ----- duplicate, rinsate blank, etc.) 

gravel -\yl\ c.(L- drab olive slight petroleum 

san@'~ brown moderate other: 

('3 
.~ 

strong 

clay k 



SURFACE SOIL COLLECTION FORM 

W~ f~!st . suRFAcE smL couEcnoN FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

0a1e: I / I )-, ) I 0 
I I / / ,) (, / /" I . 

Sampling Method: -~t:J~(,A/- V~ '.A~s_(./_v_v>/_·,,...f_vi_1r_b_o+· ____ _ 

Weather. DYY'../'/VJ.5 V- . ( ulA \,,--_ 

Crew: @B } &I (.,L 

GRAB DATA Location ID: L,t) w -s ~) ':>-1 ~cf - n 
Latitude: l~ 1'1 & 3 Longitude: /)__ 1 -&310 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab {Y/N) 

/C)?°,~ I () 

SAMPLE DATA Sample ID: L--Ow -Y=> S"f-1 - t)J O - 0 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble ~ rownsu~ none H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive ~ petroleum 

saniLJVMC) brown moderate other: 

~ ( silt (§v strong 

clay black 

GRAB DATA Location ID: I Dw-SS5'-\q -C..., 

Latitude: \ Cl \ Cf Gt L.\ Longitude: I--Z-1-lo333 
Grab time Bottom depth Penetration depth Acceptable Comments: 

(m) {cm) grab (Y/N) 

1112>9i \D 

SAMPLE DATA Sample ID: l Ow- SSc;l..j Lj - DIO - c 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble ~ ( no~e __) H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

( ~ MC) brown moderate other: 

(~ 
-

< gr~ strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W ~ ':Y,~.~j. SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sampling Project no.: 04-08-06-29 

0a1e: {/ I ~-11 o 
I I 

Sampling Method: VlCfMd .501,,vt.,y lA\ :__) 

Weather: Qvf/0 ';} , l(C.A,i h 

Crew. Rt3 j Gk) 'ie_ f, 

GRAB DATA Location ID: L/DIA)~~ S5J54L/ - E 
Latitude: /~I C?JCSitJ Longitude: I r;)__. l--0 ::, ~ / 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

I '1 )-c1 lO 

SAMPLE DATA Sample ID: Lbw- 5551 ~1-Q)u--r:= 
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble l(b";own surta;J ( ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

sand (FMC) brown moderate other: 

~ gray strong 

clay <~ 

GRAB DATA Location ID: l~DLAJ - <£,S 5-1.,1- )= 

Latitude: 1cy 1c; /4 Longitude: I,)_ ·--1- 0 :? ~1; s-
I 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

l°I )-{;) ID 

SAMPLE DATA Sample ID: L I { ,,) _.(·,. C -11 - 1 . 
~ .,, _:, _) .\ l 01()--F 

Sediment type (%) Sediment c_QJor: ~ntodor: Comments: (i.e. organic matter, wood 

cobble l~ s~ ) H2S 
debris, shell fragments, sheen, fauna, field 

e duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

san@Mc) brown moderate other: 

B) ~ strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~ ~~E,~.. SURFACE SOIL COLLECTION FORM 

Project Name: LOW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 

0ate: /. / I )_ J I o 
Sampling Method: _ _.b_7_0Nc __ 1t(_~5"--ct,_v_l _'-9+-L,._."!_/\_(Ji+-. _ ___ _ 

....) 

Weather: ~ r) /)v'C/ C O ) /, 

Crew. CL. ~-t' f~E, I I 

GRAB DATA Location ID: LOW - sss--1-1-G-
Latitude: 19 I } 1).. Longitude: 1~1~3>13 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

/'CZJ)-Cj l O 
' 

SAMPLE DATA Sample ID: ; __ .f.''1 .,) -- S' \'c, 1· ·/ - o I o -6-
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood 

cobble brown surface 9 H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

t;v@§);> e moderate other: 

t gray strong 

clay black 

GRAB DATA Location ID: L Uw - <;s C/f ·/- 1+ 
Latitude: I C) I lo) '.< , . _,> Longitude: / )_'. 1 0J '""10 o 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

1· \,\ -~ r \. /J 

SAMPLE DATA Sample ID: l \oL,\ ) , · , r ( i - ) ; ) - ., . n1 o -· rt 
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface ( n~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

sand,'{RM C) fuow:;~ moderate other: .,·:--·'\'·' ' _ . .,. 

/ ~ silt ( gray strong 

clay black 



SURFACE SOIL COLLECTION FORM 

W~ ~~!Ju,· SURFACE SOIL COLLECTION FORM 

Project Name: LDW Dioxin Surface Sediment Sam~ling Project no.: 04-08-06-29 

Date: l · {S · ZO I() Weather: a LlfAr <2-:s1 sos 
' ' 

Sampling Method: haV\d r c:2 I ~_Q c±s'.-d Crew: .st:.?. <"L 

GRAB DATA Location ID: LDV\J - SS5 3/ 
Latitude: 1'21'2.~\c1 & Longitude: 1 C), 8 345 N 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

ID 5Di - 10 y C&d1Nh:S ~rP- .::I J)",(} Yl-.J'( '·ty'\.>,, f 
I 

~~V"-P ~ crP~ 'N'\.~ .\-· V'\(\ \-

~Gh(J{\1 n~ D~~ 04?£)\J\. 

L Ovv-ss 5~ I - 010- A v ' I \..) 
SAMPLE DATA Samole ID: 

Sediment type (%} Sediment color Sediment odor Comments: (i .e. organic matter, wood 

cobble brown surface ~ H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

~ drab olive slight petroleum 
l'.Jr3 a,Y\iC d_0~J r;s 

sand(®:§C) f5 moderate other: 

(sii'y ·I,"(~ · gray strong 

clay black 

GRAB DATA Location ID: 

Latitude: Longitude: 

Grab time Bottom depth Penetration depth Acceptable Comments: 
(m) (cm) grab (Y/N) 

SAMPLE DATA Samole ID: 

Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood 

cobble brown surface none H2S 
debris, shell fragments, sheen, fauna, field 
duplicate, rinsate blank, etc.) 

gravel drab olive slight petroleum 

sand (FMC) brown moderate other: 

silt gray strong 

clay black 



I { 11/1 C 

I/ 11 / t D 

i/11/10 

Beach Composite Sample Checklist 

LDW-SS502 0 to 10 cm 0.1 west 
Swale area between where the mud 
starts and where the beach begins 

LDW-SS503 0 to 45 cm 0.1 west Beach area as far south as RM 0.2 

Entire beach identified on Map 1, 
LDW-SS529 Oto 45 cm 2.75 east plus an additional beach area 

immediately to the south 

Park area excluding gravel 
LDW-SS531 0 to 10 cm 2.8 wets placement area in the vicinity of the 

stairs 

LDW-SS533 0 to 45 cm 3.0 west 
Duwamish Waterway Park and the 
area immediately to the south 

LDW-SS544 0 to 10 cm 4.5 west Beach area north of riprap 

Jar Requirements for each subsample 
1 16-ozjar: sediment for compositing by ARI 
1 8-oz jar: archive 

Note - no lab QC samples, field duplicates, or rinsate blanks are needed 

\ (' 
I --' 

~s 
4S 

01 

L/0 

(0 

Beach Composite Subsamples 

·--~ ~ 

~ 
31 
~ 45 4\ 45 4S ts 

-ts ~s 4S 3""' . L- +S 29 4-I':) 

(0 ~ 

4,c; 45 ye; y~ 45 3:) 4s-
HY 

---~ .- 10)-. '7 IC~ 



(Si 

/ of CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2783 

Project/Client Name: IA},'rt£1A//k1 £. £;, 10\arn~ -e::( 

P:~::::::~: -~ ........ ---:;-"--~,~~~-" ~ ............ ii4 ......... ~=~;~-~L= ..... tc-:..........,"=----
samp1ed By: ~ • 8:zt. ..... ~""'-'c....:....,-...., ......... .....,_..;;:._ ____________ _ 

Date/Time: tz..·n. d\ e { 'tO ~ Date/Time: 

Attn: ---'"'-''-=;;._.JIC...=--=--~..::ol?-=. Shipping Date: 
-.:......:::--+--"-1--+--=-+--

~~ 
Shipper: 

Form filled out by: 

Airbill Number: __ ...:...._I-,!;:.,._ __ _ 

Turnaround requested: 

Comments I Instructions 
Uar tag number(s)] 

,_2~)_R_ele_a_sed_b~: ---------- 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 

f; • Distribution: White copies accompany shipment; yellow retained by consignor. 
tit) 
fl:''' 
!j,~;.~ 

(iJ 
200 West Mercer Street 
Suite 401 
Seattle, WA 98119 

environmental LLC Tel: (206) 378-1364 
f!J Fax: (206) 217-9343 

U ~. ~ \1-f!.. No1 t1 l lu.Jz.t0 
~U'I.J-~£.,1-nt-~ ~_,_,,~ l 2. • l '1 -0""\ 

To be com leted b Laborato 

Date of receipt:: 

Cooler temperature: Received by: 



(~tilt/ 2 CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2785 

Z- of 

Project/Client Name: 

Project Number: 

M'M&'1lVl:IA d' &,VJ·~ Ship to: ,f}-/l_/ ---"--'--.;.....,,,----------------------
~ ~n.-..hd"O Attn: Shipping Date: -L.....::./-1~,I-=.:;;_,,__ __ 

Contact Name: ~-~1:J;t;~ 
Sampled By: _,~'-'-~'-+----=s=-~--_.34'---'-'~-+--~--"=---------

Shipper: ------=----,,--
Form filled out by: :7"1(2.(YI~~ Airbill Number: ----==...:..s.~-----

Turnaround requested: 

Date/Time: 

s 

Company: 

'?T 

~ • Distribution: White copies accompany shipment; yellow retained by consignor. 
~"l \1J!~ 
,~~ 
~;~ 

!I) 
200 West Mercer Street 

Suite 401 

Seattle, WA 98119 

Tel: (206) 378-1364 

Fax: (206) 217-9343 

l-=2)_R_el_eased_..c.b"'-:---------~ 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 

Date of receipt:; L-¥ratoryW.O. #: 

Tirrie of receipt: 

Cooler temperature: Received by: 

Comments I Instructions 
Uar tag number(s)] 



I of 2 CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2790 

Proj:::::uN~::: ?i~!.~~~j ~~~ 
Contact Name: ~ , ~ ft -----1--='L----&J"-""-----L..-..l.<:..-1-=----------

S amp I e d By: ~ l</31 ?11_ y 

Volume of 
Sample/# of 

Containers 

Ship to: /J-tz..J 
Attn: ~~ fk.,. 17.r-o Shipping Date: _ __.;.-+-"--=-+-=~'-----

Shipper: -~~ ~a/2.. Airbill Number: 

Form filled out by: 'M);;;..M,;~/ Turnaround requested: 
I 

1-2::.:.)_R..:..el-'-'ease-'-'-"-d.C:.b'-'-:-------------.1 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 

Comments I Instructions 
Uar tag number(s)J 

f.;~.l "" • Distribution: White copies accompany shipment; yellow retained by consignor. 
(g 
~l) 
m 200 West Mercer Street 

Suite 401 
Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: (206) 217-9343 

Date of receipt:: L~~Wi;>.#: 

Condition upon Time of fe<:eipfi 

Cooler temperature: Received by: 



,'. ,. 

CHAIN-OF-CUSTODY/TEST REQUEST FORM N~ 2433 

• Distribution: White copies accompany shipment; yellow retained by consignor. 

.. ~., ·~····· ..... -, ..... ,, '"':"'·· .,, -:~:--,~.. .. ; ,, ...... •' ••. ,'ll' .• ,, l'~ • 

Ship to: --:-~~--:,._l _____________ ___,,----
Attn: fu. ~ "'''*;Jura Shipping Date: __ _,_,~.,...__. __ 

Shipper:~ ~Airbill Number: 

Form filled out by:~~~£ Turnaround requested: 

· Purchase Order / Statement of Work # 

1-2 ..... l _R,_le_ased_.__·----------1 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 

To be com leted b laborato 

'"'•. ",, ,, ,,, '·'. 

Comments/ Instructions 
Uar tag number{s)J 



CHAIN-OF-CUSTODY/TEST REQUEST FORM No_ 
2793 ~ 0 

I of 
Qf6~ 

,:~ 
"Tl 
U) 
I\) 

11 LI 

~~ 

Project/Client Name: 
...L..,;::.....!.~2!.....~=.~.;:_____..i.~~~.JL..LL,;.LLJ~:;_::;i<,...::!~ 

Project Number: ~~.&.~tL~LJ~l..._..Q~~~~~~e.:=-

Contact Name: -.:....hf--'9.~~~a..-J.-~'::..../-~~~!'......_----

Date/Time: I· l.i\-· 2.0\0 / 1150 
lill'I 
l,.l!IJ • Distribution: White copies accompany shipment; yellow retained by consignor. 

!Si 
s 

Ship to: ~ ct tJ,1->' I.•\.~ - l 

Attn, ~ p 'l)u.in),b,.rr;;, Shippiog Date, ;jJ;:_-2er/ Q 
Shippe" ~ Ai,bill N,mbe" ~ 

Form filled out by:'. ~ Turnaround requested: ~.:;. 

1-2-'-) _Re_le_ased_b_,_: _________ --4 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 



G 

Z- of CHAIN-OF-CUSTODY/TEST REQUEST FORM N~ 2369 

Project/Client Name: ____(.i!1L_J_Lj~~~'[Q~~(l(J.~'.L.f.ht:]...:~~~~ 

Project Number: =i.q,t..1t,.:....,:z...!..!!!µ......!...L....L....::~~..;.=:-:,:.-~~~=-----

Ship to: lhz-1 
Attn: ~ 'i2urt y,;iz <rQ 

Contact Name: ~,.=.J...~'LL.L!..:!!:=..-L--L..:....J..~!::!!:~L------ Shipper: ~-er--
Form filled out by: ~Mp._~ 

Test(s) Requested (check test(s) rec uired) 

.. ~ tJ.~ 
Sample Volume of !i ~1 Collection Date Sample/# of 

(m/d/y) Time Sample Identification Containers Matrix 

1/1,/,0 1qo1 LDv./-~~tJ3-o31-r ;;t Se~~~ 11,~ -- ... ----, .- k ~ ,q,s 1 J)v-SSs-o; "'O't>-f::> 
. 

X' A 
iCiUo LDw --SsQ>~-o'-l t -r=: x )( 

{CJ3"1 LJAJ _c&~)'5"'c!>3-()Lf5 -J:. ( ~ 
/CJt:; I U\J}SSfu'.?, -d'l5 -G- -{ X 
~o-3 lA/.1SS5b?J-ot.t5"-l+ X, x 2-o~, ~1 .SS '51j - (J'{it; -A '/. I-,. 
?-lo1 U>vv..SS51.. f:. ...-045'.,g X X. 
brU.9 L.Dv.J-SS52. i ..-645'-C.. X x 
11.-l'2..1 1 i>N --SS61-9 ... c,Lfc;""- P X ,( 

'J.-'l.O!> LDN ~6~ ·o'b'2..-i= ,( J( 
"I "l--l33 l.DN-" S'$5')j -'0~--- l7= ~ i.; ,v y "--

Total Number of Containers -~iZij ;;;it 
:_ '::- Purchase Order/ Statement of Work # 

Shipping Date: / - / '-/ - 2-0 / 0 

Airbill Number: tt/a___ 
Turnaround requested: $ ~a.fl--, 

Comments/ Instructions 
Uar tag number(s)] 

,:Y~tn,Jr.Ji' 
1'1A.A,,__~ fir~ 
; V1 <:..7YU I(' A '?1vt,,A. 

+o I().,.., I id"!~ _) 
I ..<A.. l"b; 
C'---.... .,,,.._ ~ 
~ ---~. 
C'-1'1ve,.,,v, 

/}u,,1o/'-L.{ ·/3 ·lD 

1) Released by: 
l)crd~b, 

2) Released bv: 2) Rec'd by: 

Print name: 9\.)"'' - .. - D ~ _),.,...,..o A/ _IA~ Print name: 

Signature: A tf"'::i. I ,---1 

&iz) Signature: Company: ,,_ 
Company: (7 L( )\ I'\ di~~ Company: 

Date/Time: I· 11·2o10/ 1150 Date/Time: Date/Time: Date/Time: 

i/14//0 IZ,i~ 
(SI • Distribution: White copies accompany shipment; yellow retained by consignor. 

s 
G 
c.n 

200 West Mercer Street 

Suite 401 
Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: (206) 217-9343 

.(' - -

Date of receipt:: > -: - ·. 

Condition upon receipt: 

Cooler temperature: 

T b 0 e complete 1y a oratory upon samp e receipt: db L b 
- -, 

laboratory W,(). #: 

Time of receipt: 

-

Received by: 



s 

3 of 5 CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2795 

Project/Client Name: .J1lJ.!.Wt)~~-K._..J;;,~~(J[_Yfj~~~~'._

Project Number: ~~..LL..~5.2!~~.L_----',;J2,:~~~~~~-

Contact Name: 
--!.._.p,~..!.:..JO,A:._.....___L_-,;t;!,Y.....S.,::=_..J,_f-------

Sample Volume of 

Collection Date Sample/# of 

(m/d/y) Time Sample Identification Containers Matrix 

Ship to: frt?..t 
Attn: ~'@u.J1,1)htnJ 

Sh;pl"',~ 

Form filled out by: ·~(/ 

Testik) Requested (check test(s) rec uired) 

11 
~1l 
t ~ 

£ 
~<3 ,/,, 10 a-a-3( l[)v.J, SSG~'t ,0'2-,-6- :1.. ~;..~ '( )( 

·~ dlS? ~;1-CJ _o~I+ X )( 
Ill 'b/10 /Os-et t.PW..-SSLe;3/r ()/0-/4- )( ;(, 
I} 1V11, ~ l iJll, lJJIAJ.,SS'53/- 0/0-8 X: ;( . 

:)o'f5" LM,SS.531 -010-C ~ x.. I 

~ r..ow-~/-Olo-P ( X. 
:µJ3'7 l!Ji,.f,~;,~o,or~ )(' ;( 
a..tlO LDW ... sg531 -Olo ~ f= x X. 
!~3o llMJr-33531.-01<>-G- X ~ 
la.us- li1,J.-<s53/-(}ID-H >( I.. 

/ .A"8-l0 Ww--S.<353';-cJ ~ A - X. X 
'/ P..cJ.l7 t 1JW..-S5533"'Q4<;'-~ "I ,'I X.. Y.,__ 

Total Number of Containers ~ Purchase Order/ Statement of Work# 

Airbill Number: a_ 
Sh;p~og Date, ~ 

T"'m~od '"'"'""'0~ 

Comments/ Instructions 
Uar tag number(s)) 

1) Released by: 1) R~d by· 1 

.., U VKefT/1 L>tn 
2) Released by: 2) Rec'd by: 

Print name: Sut-~Y\.e... ('2.e.o\i l""r.&l. A'"' Print name: 

Signature: A- r?' <:_ J 
</c/n.pany: Signature: Company: 

Company:# LU\(\ AiAJj .VA ~·t:l Company: 

Date/Time: l·1'\·wo/11so Dir7~)/0 Date/rime: Date/Time: 

)?JlS-
~ • Distribution: White copies accompany shipment; yellow retained by consignor. 

~ ... 
~ll 
rll'] 
lbri~ I~ 

200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: (206) 217-9343 

Date 

Cooler temperature: Received by: 



_!i_ of ~ CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2796 

Proj:::::uN:::: :ti:::i:':~:1;;::,n:t:~:/ ::~:::::~=== 
Co;::l:::::---""~~~.=-;i,j~~j!k~~-(/--

sh;pio,Jl.;.&~ , 
Attn: ~ 

sh;ppe,, -= 
Form filled out by: ~U/j.h, f/ 

, Testlt; Requested (check test(s) rec uired) 

~1 
~.-~ ·1 Sample Volume of rl 1 
' Collection Date Sample/# of 

(m/d/y) Time Sample Identification Containers Matrix ~~ 
,l,2-/ ( () ~1-on L..DW-S5 533-a&.f 5'-C' ;2.. 'x.Jh ... n. ,t- )(" x 

~-l"l l(),,./·SS'5'b3 --04:5-C " ~ -,c::, 
~ l'\? .... (j t...Dw'"'SS5~~ ,D'-15-€ ')( ' 
"' ..J -, y 

la-aa, Ww--SS633 -"45-F X x 
1-;J. \ -,,g LDw'-<SS.5B?:>'"'ll7>o ... G- X x_ 
~,c.;-b It 1)w'-SS~6t.t-S-~ '( ;( 
1q57 I));,/-~35"' L/t.J-tJJ n-J.1. X X 
( q <-1-7 LJ>wl-Ssou<.1 ... o,o-(1, X X 
lC\3g' Lf) ~~SS!5w -l"J If? -c. X 'j... 
('13?_ 1.,'Dw -SS5t: 1-:- o to-o ~ X 
l~ 14 LiJw~ss544 ... o,o-e / " x 

'I/ \C\'2£.., t.,i) W/ $511-tf .-,o to-F " 
,, '{' 'i 

Total Number of Containers ~ Purchase Oraer / Statement of Work # 

Shipping Date: / -I'(- '1-c) I 0 

Airbill Number: _"'v<-~~-~----
Turnaround requested: ~ 

Comments I Instructions 
Uar tag number(s)] 

(!J ~Y\NZ. '.:. 2 2-?, 9 

1) Released bv: 
1) ~·d.>e 
vi.~~ 

2) Released bv: 2) Rec'd by: 

Print name: S (.)) ~ V\V\~ '2P10l I l'V• 'Al' Print name: 

I VJ I a Signature: Company: Signature: u (fr¥ny: 

Company: A / ,<} il.1...I;, A v-,:.1 /J!vf Company: 

J..7 "" Date/Time: Date/Time: Date/Time: Date/Time. I 1 / 
·I ·20\b }ISO ii i-4 ) I 0 lai~ 

t9 • Distribution: White copies accompany shipment; yellow retained by consignor. ,~ 
~) 

,, 
111!!!~ Date of receipt:; 

Tirrle of -receipt. 

Cooler temperature: Received by: 



fif: 

~ of CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2797 

Project/Client Name: ~:::...J~Ult;l&!!~:u;!:::...____J:.4~~~~LL.C..:::.~!,,;f:~~

Project Number: ..1.,~~~_!,~.f#,l.L.:~_r;:~m~!!.!!~~~:::::=.--

Contact Name: _J.~.41,.~~U!,,,__:_.J.:,~21.J~~:!l.--------

Ship to: --=....L..~"-'· '--"=/,_..----,-----------~-------
Attn: ~ /2uJ1nA-hrD 

Shipper:~ 

Form filled out by: ~~ Turnaround requested: 

Airbill Number: 

Sampled By: . - . -- I ,- I -
c Test( Requested (check test(s) re« uired) 

-~ ~J ~ 
• ' l'li 

Sample Volume of !i ~ ~, 
Collection Date Sample/# of 

~ 
Comments/ Instructions 

(m/d/y) Time Sample Identification Containers Matrix ~~'~ Uar tag number(s)] 

'n,..., a. (i) /8'7-9! LDw-SS~4-a,o-b .:L $,J_; • n~--+ ~ -r 
,,.,fl_, (D IJqo1 L!Ml~s '94r./-a 10 -H- :J- .LJ ~ .>r. 

-.- -

Total Number of Containers I, ~f!t0~~;. ·.:Ji Purchase Order/ Statement of Work # 

1) Released bv: 1) Rec'd b~,n~ 2) Released by: 2) Rec'd by: 

Print name: <.i r, .._VIV'"'C> ~,~/ C\ 'o , IA/\ffY\.. Print name: 

Si1mature: /1 ,~ _f) 
cr/m/iny: Signature: Company: 

Companv: ff I tJ (l dWJAvA ,lf_;-f Company: 
'V 

Date/Time: Date/Time: 1·1~-201 o/ /160 
Date/Time: Date/Time: 

I/ /'-'I J/o 13g-
Cl'~ • Distribution: White copies accompany shipment; yellow retained by consignor. 
f~ 
s 
()~jl Date of receipt;: 

Cooler temperature: 

Latiof~W.(), #: 
, '), 

Received by: 



Chain of Custody Record & Laboratory Analysis Request 
ARI Assigned Number: Turn-around Requested: Page: 

I 
of 

I 8 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ARI Client Company: Phone: Date: I Ice 4611 South 134th Place, Suite 100 
W,\J~iro\ £~ V U-C i·l~·iO Present? 

Tukwila, WA 98168 
Client Contact: No.of Cooler 206-695-6200 206-695-6201 (fax) 

M """:V\°" fl Nc.l.c!. ti Coolers: Temps: 

Client Project Name: Analysis Requested Notes/Comments 

L. Dtu '.i'i }c;v 11- < - - /.,,., .. = l _1' 1 j Client Project #: V -tS'amplers: 
".I"'"' 

iJ 
a.. f1 ,,.( ~ - r} vJ vi (! t )( --! 1 

zs -- ""t ~~ ~ J j ~ 
Sample ID Date Time Matrix No. Containers A'-' u......:,. 

LOW· 56502-oto '6:!IMn l·l~·lO 1£1 :10 s,,d 5 I I I I I 
V 

/_Q c.J ,SS 9:>~ · O£f. 3 ·c:::o.""P 1 • 1'5· lO 15°\3e!, Seil 5 I ' I ' ' 
LD~-ss S2~ ,Ol{I -~ I· IS· to l':l-~20 So'.I ~ I i f I I . 
LDw-55531 ~010-~ I· t=o· 10 I0:'15 5-!>,' I 5' I I I I I 

/_DtD• 5S533•0'l:3 ·c.o,...p (-/'D·(O , , :5'i5 Soil 5" I I ' I I 

l.Dw "'Y3~f4 ,OlO -~ I -~-IO 13:12 Sc,,\ ,g- I I l 3 I I 

Comments/Special Instructions Relinquished by: Received by: U- ~ / Relinquished by: Received by: 

' 
(Signature)~------ (Signature~ · ~ "".:.x"/ (Signature) (Signature) 

"'I Printed Name: 
, 

Printed Name: Printed Name: Printed Name: 

u ~All\~O Jc l"Gc d-1w111 1ltJ?. 1-/-....(--v--
h Company: Company: T Company: Company: 

AR\ ~ iif*-~ 
f Date & Time: Date & Time: Date& Time: Date & Time: 

fli' /, i%"-IO t. 1'3~35" i/1x /10 ;38? 
~I 

~!~Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 
(;~meets standards for the industry. The total liability of ARI, its offic_ers, agents, employees, or succes~or~'. a~ising out of or in conne~tion wit~ the reques_t~d services, shall n~t exceed the Invoiced amount for 
,,,J said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability m excess thereof, not withstanding any provision to the contrary m any contract, purchase order or co

signed agreement between ARI and the Client. 

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate 
retention schedules have been established by work-order or contract. 



I of CtlAIN-OF-CUSTODY/TEST REQUEST FORM N~ 

l./ 03) 

2784 
(, 

P>oj,,,,CHeotNa, ~ Es.:;:;x;i / 
Proiect Number: /y, . · ~ 

. CoaoctNamec ~/4,a.,~~ 

Ship to: ..L..,,U-Jl~~--#-h::.__,oe;:=...-,......,...L(,..=,----------,.--.-----

Attn : ~~~IQL.--+-"==-=,.....- /z-p/0 / 
Shipper: -'-..,..,;:::..:.....::=.+-=-----,.--r---r- Airbill Number: 

Sampled By: &'fl... - Form filled out by: __l_-lg,!.:..!....!.:.=:oo..L...:..4,!ji....::...:::-=1-t-- Turnaround requested: tp ~ 

Test(s} Requested (check test(s} rec uired) 

~' ~ 
.9 

Sample Volume of r--l1 
.r:-~ Collection Date Sample/ #of 

M. • 
0 I 

(m/d/y) Time Sample Identification Containers Matrix ~ ~~ 

1?.J,si,1~ /Qt/S t...Ow-SS508'-0l o I ~tL.·~,1- . )( 

'. I 

7-!J3o UJw,SS 5'2-3 -0 ID I x I 
2/Z-~. , .Dw-SS<"~o -o Io ,, ">( 

~I 21.-00 I 'SJW.-.c::.s .. 'f' I} C, ,. () t D I J/ X 
12J,t4-/ n C) //31 (J}i11-~<:,,c;o1- 010 I .)< 

I • 12-<;h Lnw- St:.umt.f. ... e;,o I )( 
l~Sr/ ':?, LOW~~ SVS--- (!)1 n I ')(' 

(!) 1'3. , ·'2 11JvJ-SS'5bf.,.."" C)Jr-? I y . . -
/33</. L.J)W-S<;.~~ ""cJln r )( 
Jc../-0'2 LVvJ-SS5io'-t:J1n ( y 

1'-117 LS>vJ-ss "itz .. ou--J I ><' 
I t.j,3j LfJvJ~Ss 5JlJ ... f'J1 n r . ,1 . ~ 

~I Total Number of Containers - Purchase Order/ S~te~ent of Work # 

1) Released by: 1) Rec'd by: /1... 2) Released by: 

Print name: "fl1 AK'IYIA~'f"1,'l-,_L ( / l.tJKO 1 ~A- Prinf name: 

Signature: ~ h~!..O·U t.J .. ' . 
Company: .4i--'f ( Signature: 

i-..,1 " (} f~J ., Company: "'· Company: 

Date/Tlme; \~L--lloie . I /,'(17? Date/Time=,_J,. (tt-fa, fl~·2;5 
Date/Time: 

• Distribution: White copies accompany shipment; yellow retained by consignor, 

W :irir1~ard 
/ nv~onmental LLC 

200 West Mercer Street 
Suite 401 
Seattle, WA 981 19 
Tel: (206) 378-1364 
Fax: (206) 217-9343 

Ci;>oler temperature: · 

tJ4 nl-i.~ -(· 
·-2 
-:3 
-4 
-i::; 

~~ -, 
-~ 

·- 0/ 
- lo 
- 11 
- 1'2.. 

2) Rec'd by: 

Company: 

Date/Time: 

:-::; · '.-":'· ·-::~~ ·-:::- .· -\:·. 
Rei;eiv~~ by: / 

Comments/ Instructions 
Uar tag number(s}] 

(i)/312- /]Ut1v( 1zln ll'f ~ 
- • I 

···.· @)((@ _____________ ...._ ________ ..._ ________ __. 



.,.. 

CHAIN-OF-CUSTODY/TEST REQUEST FORM N~ 2786 

Project/Client Name: ML!..!J1~.J.,1.,.ai.dL~-~~':!!:.1.1:JiLJ'U.~~~._,4-_ 

Project Number: ~=:.JQ.t!._-=::-.L.!!.L!.~:.!...,:,-i'"~a::!~~~~"-"...;._ __ _ 

Contact Name: 

Volume of 
Sample/# of 

Containers 

• Distribution: White copies accompany shipment; yellow retained by consignor. 

200 West Mercer Street 
Suite 401 

SMpto /Jx!/:::5; ~ ke--t 
Attn: i~~~--- ShippingDate: /z/z,1/o/ 

Shipper: - Airbill Number: 

Form filled out by: = ,~ Turnaround requeste_d_: -{p--:kDB4---_---

Test(s) Re uested (check test(s) re uired) 

1-2~)_R_el_ea_se_d_b,_: __________ -1 2) Rec'd by: 

Company: 

Date/Time: Date/Time: 

Comments/ Instructions 
Uar tag number(s)J 

Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: (206) 217-9343 Cooler temperature: . : \f ! . ; -. - Recifivecf by: ----~~-----~------~~~~,~~ 



_3_ of _!j__ CHAIN-OF-CUSTODY/TEST REQUEST FORM 
N~ 2787 

ProJect Number: ________:_ ~-~- Attn:~, q:J!:f.x:74,~&,~~~~-
Contact Name: t ~ Shipper: 

l>:kt/o J 
,• Airbill Number: -

Project/~lientName: ~ _ ' ~ - [aA~~V'n~ Sh;pto, 

JG/3 ?11.'Y Form filled out by: ~~ • '- /' YJil.::.h P_1 H Sampled By: r'1 'Tr,.,. Turnaround requested: U- '1-J~. 
/ I / V 

. 
" 

Test(s) Requested (check test(s) rec uired) 

('I) ·-Sample Volume of t.1. ~ 
Collection Date Sample/# of Jt (m/d/y) Time Sample Identification Containers Matrix 

Jz/11 losr ltY75/ LDW,5S..5'"J.ct./ -1J10 I ~-,,A),.. _,, 1-- )( 11. :toe.. ,_ .. 
h- -c:::.. 

I 

0~/7 LM..-.S ~ s·;yj_,., J • y - 7(,1 ., 0/0 I 

R<.I~ J Dw..-S$'531. .. OI 0 I "}( 7] 
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j /33~ J nw-J.!5'-11- o,o ( )(, - ~5 
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- - I 
Total Number of Containers Purchase Order / Statement of Work # 

1) Released bv: ,..fk..t.~ rz..._ e 7 ..(r7 
1) Rec'd by: 

Printnamet"M.r..Jr"l'A" ~...f,O.,J./ ?UKq _~ 
Si2nature: \.-

"I\ ,I "J (J OfY 
'A 1,1 • Company: 

Comoanv: • .. Y )' , VJ, ~. A A f) .4J<~r 
Date/Time:~2A\o, (:, \ \ \ ·• ()0 Date/Tim~,t/< 

· I o1 ((: '2F 
• Distribution: White copies accompany shipment; yellow retained by consignor. 

200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel : (206) 378-1364 
Fax: (206) 217-9343 

2) Released by: 2) Rec'd by: 

Prinfname: 

Si1tnature: Company: 

Company: 

Date/Time: Date/Time: 

Comments I Instructions 
[Jar tag number(s)) 
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Contact Name: /}Af,,.. ~ -~ ~-+,. tl.. j ., ~ 

Shipper: • k...f ~ I p - r . , 
Airbill Number: 

1§~ /4,lr ? ,,;;t 
. 

Form filled out by: ?11. ~ ,/-,_ JJ ~ j / ~ ·--wL Sampled By: Turnaround requested: ,.., 
'/ - I I ' 
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Sample Volume of if - :1 Collection Date Sample /# of & :~ Comments/ Instructions 
(m/d/y) Time Sample Identification Containers Matrix Uar tag number(s)] 
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SUBCONTRACTOR ANALYSIS REQUEST 
CUSTODY TRANSFER 01/18/10 

Laboratory : AXYS 
Lab Contact: Diane Lascniak 
Lab Address : 2045 Mills Road W. 
Sydney, BC V8L 3S8 
Phone: 250 - 655-5800 
Fax : 

Analytical Protocol: PSDDA 
Special Instructions: 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

ARI Project: QF92 

4D33 
ARI Client : Wi ndward Environmental, LLC 
Project ID: LOW Dioxin Sampling 

ARI PM: Sue Dunnihoo 
Phone: 206-695 - 6207 

Fax : 206- 695 - 6201 

Requested Turn Around: 02/01/10 
Fax Results (Y/N) : Email 

Limits of Liability . Subcont ractor is expected to perfor m all requested services 
in accordance with appropriate methodology following Standard Operating Procedures 
that meet standards for the industry . The total liability of ARI, its officers, 
agents, employees, or sucessors, arising out of or in connection with the requested 
services, shall not exceed the negotiated amount for said services. The agreement 
by the Subcontractor to perform services requested by ARI releases ARI from any 
liability in excess thereof, not withstanding any provision to the contrary in any 
contract, purchase order or co-signed agreement between ARI and the Subcontractor. 

ARI ID 
Client ID/ 
Add'l ID Sampl ed Matrix Bottles Analyses 

1 0 - 1102- QF92A LDW-SS502-010-comp 

L I t.t I 5'l - I 
01/15/10 Sediment 

14 : 10 
1 Dioxins/Furans 8290 (Su 

Speci al Instructions: None 

10-1103-QF92B LDW-SS503 - 043-comp 
-d,. 

Special Instructions : None 

10 - 1104-QF92C LDW- SS529- 041-cornp 

Special Instructions: None -3 
10-1105-QF92D LDW-SS531-010-comp 

Special Instructions: None - '-f 
1 0-1106- QF92E LDW-SS533 - 043-cornp 

Special Instructions : None -5 

1 0- 1107 - QF92F LDW- SS544-010-cornp 

Special Instr uctions: None 
- (o 

10-1108- QF92G LDW- SS547 - 010 
-7 

Special Instructions: None 

10-1109-QF92H LDW-SS520 - 010 -B 
Special Instructions: None 

Company 

01/15/10 Sediment 
15:30 

01/15/10 Sediment 
17:20 

01/15/10 Sediment 
10 : 45 

01/15/10 Sediment 
11: 58 

01/18/ 1 0 Sediment 
13:12 

01/11/10 Sedi ment 
09:20 

01/11/10 Sediment 
10:03 

Date 
2...0- <l 

Subcontractor Custody Form - QF92 
Page 1 of/! 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

1 Dioxins/Furans 8290 (Su 

\'·00 

~)((@ 
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

Windward Environmental, LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
ATTN: Ms. Marina Mitchell 

SUBJECT: Lower Duwamish Waterway Group, Data Validation 

Dear Ms. Mitchell, 

April 30, 2010 

Enclosed are the revised validation reports for the fractions listed below. These 
SDGs were received on January 15, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project # 22400: 

SDG# 

QB98/QC15, QC19 
QB99 

Fraction 

Semivolatiles, Polychlorinated Biphenyls, Metals, Wet 
Chemistry 

The data validation was performed under EPA Level Ill & IV guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005, Dioxin/Furan Addendum, December 2009 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Superfund Organic Methods Data Review, June 2008 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update IIA, August 1993; update II, 
September 1994; update 118, January 1995; update Ill, December 
1996; update IIIA, April 1998; 1118, November 2004; Update IV, 
February 2007 

V:\LOGIN\Windward\Duwamish\22400COV-R.wpd 



1Jliili] 
Please feel free to contact us if you have any questions. 

Sincerely, 

F4~j 
Stella S. Cuenca 
Data Validation Operations Manager/Senior Chemist 

V:\LOGIN\Windward\Duwamish\22400COV-R.wpd 



Attachment 1 

LDC #22400i(Wihdward Environmentalj;LLC - Seattle WA/ Lower Duwamish Waterway.Group) 

(3) Metals % Part. 
DATE DATE SVOA PCBs (200.8 TOC Solids Size 

.DC SDG# REC'D DUE (8270D) (8082) /7000) (Plumb) (160.3) (PSEP) 

Matrix: Water/Sediment w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
I--A-+ _ ___;,,;Q __ B_98_/Q....;.C_1_5 _ __,1-0_1,_15_1_10-t0_2_10_5_/1...;..0l---+---+---+---+---+-o--+~-o 24 0 24 0 ~-+-l--+-l--+-f--+-f--+--f--+-+--+-+--+-+--+-+--+-+--11 

B QC19 01/15/10 02/05/10 1 0 1 0 1 -

C QB99 01/15/10 02/05/10 - - - - - - 0 12 0 12 0 12 

l--1-------+----t---+----t---t---+-+----t---t---+-+---+---l---t-+---+---l---t-+----t---l---t-+----t---t----t--t---t---t----t---t---t---t----t----11 

otal T/SC 1 0 1 0 1 0 0 42 0 42 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1~ 

Shaded cells indicate Level IV validation (all other cells are Level II validation). These sample counts do not include MS/MSD, and DUPs 22400ST.wpd 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22400 

Semivolatiles 



LDC Report# 22400B2 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 17, 2009 

April 29, 2010 

Water 

Semivolatiles 

EPA Level Ill 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QC19 

Sample Identification 

LDW-SS527-RB 
LDW-SS527-RBRE 

V:\LOGIN\Windward\Duwamish\2240082. RV1 1 



Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 8270D for 
Semivolatiles. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008) 
as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGI N\Windward\Duwamish\2240082. RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met with the following exceptions: 

Required Holding Time 
Total Days From (in Days) From Sample 

Sample Collection Collection Until 
Sample Compound Until Extraction Extraction Flaa AorP 

LDW-SS527-RBRE All TCL compounds 11 7 J ( all detects) A 
UJ ( all non-detects) 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RS0) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where %RS0 was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination ( r2) were greater than or equal 
to 0.990. 

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RS0) National Functional Guideline criteria. Unless noted above, all 
compounds were within the validation criteria. 

Average relative response factors (RRF) for all semivolatile target compounds and 
system performance check compounds (SPCCs) were greater than or equal to 0.05 as 
required. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs). 

V:\LOGIN\Windward\Duwamish\22400B2.RV1 3 



For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%0) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions: 

Date Compound %D Associated Samples Flag 

12/24/09 2,4-Dinitrophenol 33.3 LDW-SS527-RB J ( all detects) 
4-Nitrophenol 29.8 MB-122309 UJ (all non-detects) 
N-Nitrosodiphenylamine 33.6 
4-Bromophenyl-phenyl ether 32.8 

12/29/09 Dibenz( a,h)anthracene 25.8 LDW-SS527-RBRE J ( all detects) 
MB-122809 UJ (all non-detects) 

All of the continuing calibration RRF values were greater than or equal to 0.05 . 

V. Blanks 

AorP 

A 

A 

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPO) were within QC limits with the 
following exceptions: 

LCSID 
(Associated LCS LCSD RPD 
Samples) Compound %R{Limits) %R /Limits) /Limits) Flaa AorP 

LCS/D-122309 Aniline - 0 (28-126) 200 (,;40) J (all detects) p 
(LDW-SS527-RB R (all non-detects) 
MB-122309) 

LCS/D-122309 N-Nitrosodimethylamine - - 47.9 (.;40) J (all detects) p 
(LDW-SS527-RB UJ (all non-detects) 
MB-122309) 

V:\LOGIN\Windward\Duwamish\2240082.RV1 4 



IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CRQLs 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

Samole Comoound Flaq 

LDW-SS527-RB Benzyl alcohol R 
4-Chloroaniline R 
3-Nitroaniline R 
Aniline R 
N-Nitrosodimethylamine R 

LDW-SS527-RBRE All TCL compounds except R 
Benzyl alcohol 
4-Chloroaniline 
3-Nitroaniline 
Aniline 
N-Nitrosodimethylamine 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

No field duplicates were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\2240062. RV1 5 
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XVII. Field Blanks 

Sample LDW-SS527-RB was identified as a rinsate blank. No semivolatile contaminants 
were found in this blank with the following exceptions: 

Rinsate ID Comoound Concentration (ua/Ll 

LDW-SS527-RB Benzyl alcohol 8.0 
4-Chloroaniline 60 
3-Nitroaniline 16 
Aniline 55 
N-Nitrosodimethylamine 6.4 

V:\LOGIN\Windward\Duwamish\22400B2.RV1 6 



Lower Duwamish Waterway Group 
Semivolatiles - Data Qualification Summary - SDG QC19 

SDG Samele Comoound Flaa AorP Reason 

QC19 LDW-SS527-RBRE All TCL compounds J (all detects) A Technical holding times 
UJ (all non-detects) 

QC19 LDW-SS527-RB 2, 4-Dinitrophenol J (all detects) A Continuing calibration (%D) 
4-Nitrophenol UJ (all non-detects) 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenyl ether 

QC19 LDW-SS527-RBRE Dibenz(a, h)anthracene J (all detects) A Continuing calibration (%D) 
UJ (all non-detects) 

QC19 LDW-SS527-RB Aniline J (all detects) p Laboratory control samples 
R ( all non-detects) (%R)(RPD) 

QC19 LDW-SS527-RB N-Nitrosodimethylamine J (all detects) p Laboratory control samples 
UJ (all non-detects) (RPD) 

QC19 LDW-SS527-RB Benzyl alcohol R A Overall assessment of data 
4-Chloroaniline R 
3-Nitroaniline R 
Aniline R 
N-Nitrosodimethylamine R 

QC19 LDW-SS527-RBRE All TCL compounds except R A Overall assessment of data 
Benzyl alcohol 
4-Chloroaniline 
3-Nitroaniline 
Aniline 
N-Nitrosodimethylamine 

Lower Duwamish Waterway Group 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22400B2.RV1 7 



LDC #: 2240082 

SDG#: QC19 

VALIDATION COMPLETENESS WORKSHEET 
LeveJ.A' 1[ 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Date: ._ / 1 /, i) 

Page:_/of I 
Reviewer: l:7 

2nd Reviewer: ){'. / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

XVI. 

XVII. 

Note: 

u .. 1;r1..,.+;-.. A ..... r..nmmAn+c. 

Technical holding times r:,'1./ Samolina dates: \1-l,-1loai 
-r • 

GC/MS Instrument performance check A 
Initial calibration A. •fo ~o ( ,,, 

I --Continuing calibration/ICY ,5vJ \GV 4 ~ 

Blanks A 
Surroaate spikes !::,vv 
Matrix spike/Matrix soike duolicates tJ c.,\ \ e,,,3:" ~c:.~ .~J 

_sw 1,.-~\o l u Laboratory control samples 

Reaional Qualitv Assurance and Qualitv Control N 

Internal standards 

Target compound identification 

Compound auantitation/CRQLs 

Tentatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

A. 
1).1 

1\J 
lit& N 
lJ 

6\JJ 

0 
SW ~e, ... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: ....., CII. 

1t LDW-SS527-RB 1f t.l\e. - \"2.. '1-°?0~ 21 31 -
2 .Ao\ i~ 12 tAe, - 12.'l.. eo°I 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

22400B2aW.wpd 



VAL.IUA I IVN l""INUIN\.1.::, YYVMJ\..::tncc I 

METHOD: GC/MS BNA (EPASW:a.ie'Mathod 8270) 
'. ,;,J; ·,,' ,,,: 

A. Phenot•• -. 'P,,ai,(2•ohloroethoiy)methane EE. 2,&•Dlnttrotolu•n• TT, P1ntachloroph1no1u Ill. B1nzo(a)pyren1•• 

,-, I: . , ___ ,. •;, 

a. Bl1 (2•ohloroethyl) ether Clt2~t>tohililrophenot•• FF. 3•Nltroanllln• UU. Ph1nanthr1ne JJJ, lndeno(1,2,3•od)pyr•n• 

c. 2•Chlorophenot R; 1!2~Trtohloro1Mnzen• QQ, Acenaphthene•• W, Anthr•c•n• KKK. D1b1nz(1,h)anthrac1n• 

< 

D. 1,3•D1ohtoro1Mnzene s: N~phtflalane HH. 2,4-Dlnltrophenol• WW. Carba.zol• LLL. Benzo(g,h,l)peryl•n• 

' 
I. 1 ,,4.D1ohloro1Mnaen1•• T • ....ChtoroanlllH It. ,4.Nlttophenol• XX. 01-n-butylphthalat• MMM. B11(2•Chlorol1oprcpyl)•thtr 

' 
I', 1 .2-Dlohlorobenzene u:'Httiaohlorobutad1ene** JJ. Dlbenzoturan - YY, Fluoranth1n1•• NNN. Aniline 

Q, 2•Methylphenol v. 4-Chtoro+methylphenot*• t<t<. 2,4-Dlnlttotolu•n• zz. Pyrene 000, N•Nlttoeodlmethylamln• 

H. 2,2'-oxybl1(1•ohtoropropane) ' 'W;'ttM•1tlyl~aphthaten• LL. D11thylphth1tate AAA. Butylb1nzylphthalat1 PPP. B1nzolc Acid 

I. 4-Methylphenol X. He1taohlorooyolopentad1•n•• MM. 4-~htcrophenyl-phenyl ether BBB. 3,3'•D1chtorob1nzldln• QOQ, B1nzyl alcohol 

J, N•Nltro10-dl-n-propyl1mln1• 'y,,,2,:.,e-rr~hloroph1no1•• NN. Fluoren• 
: 

CCC. B1nzo(a)anthrac•n• AAA. Pyridine 

t<. Hexaohloro•th•n• Z. 2,4,S•Trtohlorophenol 00. 4-Nlttoanllln• ODO. Chry11n1 SSS. B1nzldln• 

.:~ ... -

L. Nltrobenzen• AA. 2•Chloronaphthal•n• PP. 4,&-D1nltro-2•m•thylph1ncl EEE. B1•(2•1thylh1xyl)phthal1t1 m. 
" 

M, l.ophoron• BB. 2•Nltroanllln• QQ. N•Nltto1odtph1nyl1mln• (1 ) .. FFF, Dl-n•octylphthalate•• uuu. 

N, 2•Nltroph1'no,-• cc. Dlmethylphthalate FIA, 4-Bromoph1nyi.ph1nyt1th1r aaa. B1nzo(b)f1uoranth,n1 WV. 

' 

o. 2,4-DltMthylph•nol DD, Aoenaphthyt•n• SS. Htxachlorob1n21ni HHH. 81nzo(lc)fluoranth1n1 www. 

COMPNOL2S 



SDG #: GCf°t Technical Holding Times 

~circled dates have exceeded the technical holding times. 
N NIA Were all cooler temperatures within validation criteria? 

METHOD : GC/MS BNA (EPA SW 846 Method 8270) 

Sample ID Matrix Preserved Sampling Date ~ractlond~ -- ,-i-h; Io °' '-

~ v.,)r;,.\JK ,'). h.el oq 
' . 

I 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

HT.2S 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

. -~-·__.L--~--
Reviewer: ___ ry __ 

2nd Reviewer: _ _,/Jl. .... o-......... " _ 

Total# 
Analysis date a1·oays Qualifier 

\l- J1,-'i lo~ t\ J ltAJ /J . I I 

' 



Luc.; n: - .....-T = ~ '2--

SOG #: See cover 
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIUAI IVN t"INUIN\:11.) VVVrtl'\..:>ncc I 

Continuing Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are ider:itified as "N/A". 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
bl-NIA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y N }J/A Were all %0 and RRFs within the validation criteria of :;;25 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <25.0%) (Limit: >0.05) Associated Samples 

\'). h'\ \'0°1 C.<!;V \\ \-\ 3 ~. 2, Wi..e:. - \1.. "'2 ?,~ 

0 ,s-co 1 :t .;l°\.~ 
- ©G -;-;.~ 

i~· ;;).,~ 
C!. ,,.. ,.. .., -· IA \. / . 

\ 1, j,.q \ OQ (' C!A/ \l ~K 'K .r.J:. N\'o - \l-1.. $100\ 
11~1 ~ ~ - ..,_ I (./ l 

I 

-

CONCAL.2S 

i--age:---+--OT-L-
Reviewer: Ft 

2nd Reviewer: A-_.,_..._=-=---

Qualifications 

\ \ IIAJ /A 

,/ 

2- J/vd/~ 
I/ 

V 

~ 



-··-·-····-·" ..... -···-- .... -,.,, ........... . 
SDG#: ~ ~ 
METHOcf: GC/MS BNA (EPA SW 846 Method 8270) 

Surrogate Recovery 

llfi II I d "N" N 'd 'fi d I' bl Ple~
1 
see qua cation below for a quest ons answere ot app 1ca e quest ons are I ent1 1e as" 

Y N NIA Were percent recoveries (%A) for surrogates within QC limits? 

!"'age:...!_ or...:_ 
Reviewer: F7 

2nd Reviewer: 1;; .., <....:. 

y 'fil t¢7A) If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %A? 
Y N ~r){. If any %A was less than 10 percent, was a reanalysis performed to confirm %R? 

# Date Sample ID Surrogate %R (Umlts) 

\ 

• QC llmlts are advisory QC Limits (Soll) 
S1 (NBZ) .. Nltrobenzene-dS 23-120 
S2 (FBP) • 2·Fluoroblphenyl 30.115 
S3 (TPH) • Terphenyl-d14 18-137 
S4 (PHL) • Phenol-d5 24·113 

SUR.2S 

QC Limits (Water) 
35-114 
43-116 
33-141 
10-94 

-r f'I-\ 
O~\ 

\ "''"' - ~ • I --· 

S5 (2FP) = 2-Fluorophenol 
S6 (TSP) • 2.4,6-Tribromophenol 
S7 (2CP) .. 2·Chlorophenol-d4 
S8 (DCB) = 1,2-0ichlorobenzene-d4 

( 

I 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

\\- \ ?).-- ) 
-."') 

I"' . 

QC Limits (Soll) 
25-121 
19·122 
20.130* 
20·130* 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Ouallflcatlons 

1VO ~ .,._,,.// 

\, u 

QC Limits (Water) 
21-100 
10-123 
33-11 o• 
16-110* 

! 
! 

I 



LDC#: "'1-1,. 4oe, r, J-
SDG #: see cover 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Gl~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y,1\1 N/A Was a LCS required? 
y \J NIA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

I j 

LCS LCSD 
# Date LCS/LCSD ID Compound o/oR (Limits) o/oR (Limits) RPO (Limits) Associated Samples 

1,~/0- \')..."2..?0" t-itJtJ ( l 0 ( t'9l- f 2.( A "U) 0 <? i.to l WI. 'o - \ 'l-- l- '1,oOi • , 

( ) ( ) ~,.9 (., 4\? ) 
-I 

9-08"' 
( l ( l ( l 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ' I ' I \ 

( ) ( ) ( ) 

( l ( l ( l 
( l ( l ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( l ( ) 

LCSLCSD.2S 

Page:_/ oL 
Reviewer: __ .... F..._t _ 

2nd Reviewer: A 
I<=.: 

Qualifications 

~/~IP 
-\, u_~ t""' 

I 

I 



SDG#:~~ 
( 

METHOD: GC/MS BNA (EPA SW 848 Method 8270) 
' ' 

v 1'\I.IUR I IVN r-lNUIN'35 WORKSHEET 
Overall Assessment of Data 

:>lease see qualifications below for all questions answered ·N-. Not applicable questions are Identified as "N/A•. 

Page: _!_at_!_ 
Reviewer: ,P'; 

) 

2nd Reviewer: __ .. __ ,x:::::: 

:vallable Information pertaining to ttie data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

Was the overall quality and usability of the data acceptable? 

(.g:)~G» 

# Date .....-a, Finding Anoclated Samples Quallflcatlons 

il&.61.. i'. FF t-HJ tJ I In~';~·, \o \~ (' , ... , ~ \ ?-/A . I \ \ 
E/f:Y&-'" 

' 

~\\ 2.'IC t..,t..-0\ ""''- ov-t ~.\-,o..e,G-D o~,c:J...t \\-"t. 2- ¥-~ 

·- - - -

. 
--

-

:omments: ----------------------------------------------------

OVR,2S 



~~~:\ ~'~ 
I . mGC/MS BNA (EPA SW 846 Method 8270) 

Were field blanks ldentffied In this SDG? 
I ~:rt! target compounds detected In the field blanks? 

Blank units:~ Asioclatad sample units: ~ 
Sampling date: t ""'\ r1 o~ · 
Flald blank type: (circle one) Field Blank / Rinsate. / Other: l-

v 1·u .. 1L11'\ 11v1, rll'«LIII'«'-'~ v,vn";;;,nc.c.1 

Field Blanks 

Blank ID 

\Lt, 

CROL 

Blank units: Associated sample units: ___ _ 
Sampling data:. ____ _ 
Field blank type: (circle one) Field Blank / Rlnsate / Other: Associated Samples: 

Compound Blank ID Sample Identification 

r-age:__:_01__:_ 
Reviewer:· 6 

2nd Reviewer: . jA 
c::::> 

-!!~~~!!:!!)/~[l====~=====t=====:4=====1======!:====•=====1==========6===========!::========!I 
Dlethylphthalate 

01-n-butylphthalate 

Bfs(2-ethylhexyl)phthalate 

CAQL 

CIRCLED RESULTS WERE NOTQUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED'BY THE FOLLOWING STATEMENT: . 
Common contaminants such as the phthalates and TICs noted above that were detected In samplH within ten times the eissoclated field blank concentreitlon were quailfled as not detected, "U'. Other 
contaminants within five times the field blank concentration were also qualified as not detected, 'U'. · 

FBLKASC2.2S 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22400 

Polychlorinated Biphenyls 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 22400B3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Lower Duwamish Waterway Group 

December 17, 2009 

April 29, 2010 

Water 

Polychlorinated Biphenyls 

EPA Level Ill 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QC19 

Sample Identification 

LDW-SS527-RB 

V:ILOGIN\Windward\Duwamishl22400B3B.RV1 1 



Introduction 

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008) 
as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGJN\Windward\Duwamish\2240083B.RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/ECD Instrument Performance Check 

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections. 

Ill. Initial Calibration 

Initial calibration of multicomponent compounds was performed for the primary 
(quantitation) column as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits. 

The percent difference (%0) of the second source calibration standard were less than or 
equal to 20.0% for all compounds. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated bi phenyl 
contaminants were found in the method blanks. 

VI. Surrogate Spikes and Internal Standards 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

V:\LOGI N\Windward\Duwamish\22400B3B. RV1 3 



VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPO) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Pesticide Cleanup Checks 

a. Florisil Cartridge Check 

Florisil cleanup was not required and therefore not performed in this SDG. 

b. GPC Calibration 

GPC cleanup was not required and therefore not performed. 

XI. Target Compound Identification 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation and CRQLs 

Raw data were not reviewed for this SDG. 

XIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

Sample LDW-SS527-RB was identified as a rinsate blank. No polychlorinated biphenyl 
contaminants were found in this blank. 

V:ILOGI N\Windward\Duwamishl22400B3B. RV1 4 



Lower Duwamish Waterway Group 
Polychlorinated Biphenyls - Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
QC19 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22400B3B.RV1 5 



LDC #: 2240083b 

SDG#: QC19 

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources, Inc. 
Level Pr1If 

~ 

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082) 

Date J.{I s I 0 
Page:_,of_ 

Reviewer: F1 
2nd Reviewer: k__., 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V!:111;...i- .. =-- A ....... 
r ______ .,_ 

I. Technical holdina times b. Samplina dates: \,., I \""1 I o, 
'tJA 

I 
II. GC/ECD Instrument Performance Check 

Ill. Initial calibration A 
IV. Continuing calibration/lCV A \OI ~ -z..D 
V. Blanks A 

VI. Surrogate spikes b. 

VII. Matrix spike/Matrix spike duplicates tJ d.i • .,.x- ~,nt c:. l I C J 
VIII. Laboratorv control samples ~ \.~ \0 I ~ 

IX. Regional quality assurance and quality control N 

Xa. Florisil cartridae check N 

Xb. GPC Calibration N 

XI. Target comoound identification N 
XII. Compound quantitation and reported CRQLs tJ 
XIII. Overall assessment of data ~ ~~~\e. \v-v~~,µ. 
XIV. Field duplicates rJ 
~- Field blanks tJO ~~-= l 

Note: A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

ND = No compounds detected 
R= Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: 
'.. -:; I _y( 

1 LDW-SS527-RB 11 M,(? - \~,.,a, 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

2240083bW. wpd 



' Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22400 

Metals 



LDC Report# 2240084 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 17, 2009 

April 29, 2010 

Water 

Metals 

EPA Level Ill 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QC19 

Sample Identification 

LDW-SS527-RB 
LDW-SS527-RBMS 
LDW-SS527-RBDUP 

V:\LOGI N\Windward\Duwamish\2240064. RV1 1 



Introduction 

This data review covers 3 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 200.8 and EPA SW 846 
Method 7000 for Metals. The metals analyzed were Antimony, Arsenic, Cadmium, 
Chromium, Cobalt, Copper, Lead, Molybdenum, Mercury, Nickel, Selenium, Silver, 
Thallium, Vanadium, and Zinc. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blanks are summarized in Section IV. 

Field duplicates are summarized in Section XIV. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\22400B4.RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% . 

Ill. Calibration 

An initial calibration was performed. 

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 

VI. Matrix Spike Analysis 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Internal Standards 

All internal standard percent recoveries (%R) were within QC limits. 

V:\LOGIN\Windward\Duwamish\2240064. RV1 3 



X. Furnace Atomic Absorption QC 

Graphite furnace atomic absorption was not utilized in this SDG. 

XI. ICP Serial Dilution 

ICP serial dilution was not performed for this SDG. 

XII. Sample Result Verification 

Raw data were not reviewed for this SDG. 

XIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

Sample LDW-SS527-RB was identified as a rinsate blank. No metal contaminants were 
found in this blank. 

V:\LOGIN\Windward\Duwamish\2240064. RV1 4 



Lower Duwamish Waterway Group 
Metals - Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Metals - Laboratory Blank Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22400B4.RV1 5 



LDC #: 2240084 
SDG#: QC19 

VALIDATION COMPLETENESS WORKSHEET 
Level -Pr I I 1 

Laboratory: Analytical Resources. Inc. q,,"4 
METHOD: Metals (EPA Method 200.8, EPA SW 846 Method 7000) 

Date: f - JI; - IO 

Page:...L_of_L 
Reviewer: ti& 

2nd Reviewer: ,r:::::-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatian Acea I I Comments 

I. Technical holding times A SamplinQ dates: 1 a -17- o~ 
II. ICP/MSTune A 
Ill. Calibration A ( CR t:> I- ~tJ 70-130 \ 

- , 
IV. Blanks /j. 

V. ICP Interference Check Samole <ICS) Analysis A 
VI. Matrix Soike Analvsis 

VII. Duolicate Samole Analvsis 

VIII. Laboratory Control Sam~les (LCS) 

IX. Internal Standard (ICP-MS) 

X. Furnace Atomic Absorption QC 

XI. ICP Serial Dilution 

XII. Sample Result Verification 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

~ Field Blanks 

Npte: A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Validated Samples: 
\N (il.'f I!_ 'II" 

1 LDW-SS527-RB 

2 LDW-SS527-RBMS 

3 LDW-SS527-RBDUP 

4 Pew 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A MS 
A D<.JP 
A LC.S 

A ·-·-· -- . ·-

N ~.:> t c) 't' ' .· 'Z. e-.J 
I\\ ~o+ pe,rf OvVVl<!..J 

tJ 
A 
N 
ND R i,. =- I 

ND = No compounds detected 
R = Rinsate 

D= Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

I 

Notes:·------------------------------------------

MET-SW.wpd 



Loc #: 'J ~a..( ooey 
SOG #: GCl9 

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_J_of__L_ 
Reviewer: M(z:: 

2nd reviewer: l ,/ 

All circled elements are applicable to each sample. 

Sample ID Matrix Taraet Analvta Ust (TAU. ' " 

I ..,.J Al,~Ba, Be,(@.}:a.~r. Co, cj Fe,{pb)Ag, Mn,~K.~Na,(n V, Zn, M<VB, Si, CN", 

Qc.,' 3 ..\, Al, ~Ba, Be,@ca,(Qr, Co, Cw Fe,(§) Mg, Mn,~K;~a; mv Zn, ~B. Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg;. Ni;' K,' Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,.Hg, Ni; K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, cN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,' Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B," Si, cN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,: Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Tl, V. Zn. Mo, B. Si, CN", 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, cN·, 

Al. Sb, As. Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11. V, Zn. Mo, B. Si. CN·. 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, SI, CN", __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, SI, CN", 

Al. Sb, As. Ba. Be, Cd. Ca. Cr. Co, Cu. Fe. Pb. Mg, Mn. Hg, Ni. K. Se, Ag. Na. Tl, V, Zn, Mo, 8, Si, cN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

Al. Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, SI, cN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN", 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, cN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, cN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 

Analvsls Method 

ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN", __ 

ICP Trace Al, Sb, As, Ba, Be, Cd, ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, SI, CN', 

~CP-MS vJ Al.~Ba, Be,l&i)ca,b, Co, CU)Fe,6)Mg, Mn, Hg,@K.~Na.lTI, V, Zn, Mo)B, Si, CN', 

GFAA Al Sb As, Ba, Be, Cd, Ca, Cr, Co, CU, Fe, Pb Ma. Mn, Ha. Ni, K, Se Aa. Na, 11. V Zn, Mo, B Si, CN· 

Comments: Cfircuf'! by CVAA if performed) 
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Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22400 

Wet Chemistry 



LDC Report# 22400A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 15 through December 17, 2009 

April 29, 2010 

Sediment 

Wet Chemistry 

EPA Level Ill 

Analytical Resources, Inc. 

Sample Delivery Groups (SDG): QB98/QC15 

Sample Identification 

LDW-SS508-010 
LDW-SS523-010 
LDW-SS601-010 
LDW-SS530-01 0 
LDW-SS509-010 
LDW-SS501-010 
LDW-SS504-01 0 
LDW-SS505-010 
LDW-SS506-010 
LDW-SS507-010 
LDW-SS51 0-01 0 
LDW-SS512-010 
LDW-SS511-010 
LDW-SS513-01 0 
LDW-SS524-010 
LDW-SS527-01 0 
LDW-SS532-010 
LDW-SS534-01 0 
LDW-SS535-010 
LDW-SS536-01 0 

V:\LOGIN\Windward\Duwamish\22400A6. RV1 

LDW-SS537-010 
LDW-SS538-010 
LDW-SS539-010 
LDW-SS540-010 
LDW-SS508-01 OMS 
LDW-SS508-01 ODUP 
LDW-SS504-01 ODUP 
LDW-SS504-01 OTRP 
LDW-SS511-01 ODUP 
LDW-SS511-01 OTRP 
LDW-SS527-01 ODUP 
LDW-SS508-01 OTRP 
LDW-SS527-01 OTRP 

1 



Introduction 

This data review covers 33 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic 
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration of each method were met. 

b. Calibration Verification 

Calibration verification frequency and analysis criteria were met for each method when 
applicable. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

IV. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V. Duplicates/Triplicates 

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as 
applicable. Results were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Sample Result Verification 

Raw data were not reviewed for this SDG. 

VIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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IX. Field Duplicates 

Samples LDW-SS523-010 and LDW-SS601-010, samples LDW-SS507-010 and LDW
SS602-010 (from SDG QB99), and samples LDW-SS527-010 and LDW-SS603-010 
(from SDG QC19) were identified as field duplicates. No contaminant concentrations 
were detected in any of the samples with the following exceptions: 

- w ·- IDI.\ 

Analyte LOW-5$523-010 LOW-5$601-010 RPO 

Total solids 76.70 77.80 1 

Total organic carbon 0.982 0.906 8 

O'- W! ___ 

Phi Size LOW-SS601-010 LDW-SS523-010 RPO 

-2 96.8 97.7 1 

-1 91.3 93.2 2 

0 85.6 88.1 3 

1 68.3 70.9 4 

2 39.4 41.5 5 

3 22.2 24.0 8 

4 12.3 13.8 11 

5 8.4 8.5 1 

6 6.6 6.7 2 

7 4.9 5.0 2 

8 3.4 3.7 8 

9 2.2 2.4 9 

10 1.1 1.3 17 

- IOI\ 

Analyte LOW-55507-010 LDW-55602-010 RPO 

Total solids 47.20 47.00 0 

Total organic carbon 1.79 1.97 10 

V:\LOGIN\Windward\Duwamish\22400A6.RV1 4 



0/ '.=-- .. 

Phi Size 1 nw_----- -10 LDW-SS507-010 RPD 

-1 100_0 99-6 0 

0 98_5 99.0 1 

1 96.6 97.9 1 

2 94.1 96.4 2 

3 90.3 93.2 3 

4 84.1 87.1 4 

5 75.8 76.6 1 

6 62.1 63.8 3 

7 45.4 47.4 4 

8 31.0 32.6 5 

9 20.1 22.2 10 

10 12.6 13.8 9 

- /OH 

Analyte LDW-SS527-010 LDW-SS603-010 RPD 

Total solids 46.60 47.40 2 

Total organic carbon 2.35 2.43 3 

0/ 

Phi Size LDW-SS603-010 LDW-SS527-010 RPD 

-1 99.6 98.9 1 

0 96.8 98.7 2 

1 94.8 97.7 3 

2 92.3 96.4 4 

3 87.8 94.2 7 

4 74.9 85.3 13 

5 57.9 67.1 15 
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o, 

Phi Size LDW-55603-010 LDW-55527-010 RPD 

6 39.8 43.9 10 

7 23.9 25.2 5 

8 13.8 13.7 1 

9 9.3 8.7 7 

10 6.3 6.1 3 

X. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Wet Chemistry - Data Qualification Summary - SDG QB98/QC15 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QB98/QC15 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward1Duwamish\22400A6.RV1 7 



LDC #: 22400A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: QB98/QC15 LevelW- I It 
Laboratory: Analytical Resources, Inc. '?'H<f 

Date: I- d':> -10 

Page:_J_of_J_ 
Reviewer: M& 

2nd Reviewer: "' / 

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea I I Commeats 

I. Technical holdina times A Samolina dates: r.~-1~ -Q(t +k lf'(hl(A Lt 1~-li- 00] 

Ila. Initial calibration A 
(/ 

llb. Calibration verification A 
Ill. Blanks A 
IV Matrix Soike/Matrix Spike Duplicates A MS 

V Duplicates 

VI. Laboratorv control samples 

VII. Sample result verification 

VIII. Overall assessment of data 

IX. Field duolicates 

y ,::;_,.., ... , __ ,,_ 

Note: A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated SampleSe.J.. 
n 1( rlN'e.111+ 

1 LDW-SS508-010 

2 LDW-SS523-010 

3 LDW-SS601-010 

4 LDW-SS530-010 

5 LDW-SS509-010 

6 LDW-SS501-010 

7 LDW-SS504-010 

8 LDW-SS505-010 

9 LDW-SS506-010 

10 LDW-SS507-010 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A t>UP/TRP 

A LC.5 

N (S'!>(,.: Q\3')C)) 

A ~ =:- 10 + lDW -SS~ oa-01 <) 

Sw 0: J-1-3 
tJ 

ND = No compounds detected 
R = Rinsate 

1)~ /l, 

D = Duplicate 
TB = Trip blank 

+ LDvJ'-S.S<o03-0IO 
{ ~1)<,.; QC.. I~) 

, 

FB = Field blank EB = Equipment blank 

LDW-SS510-010 21 LDW-SS537-010 31 LDW-SS527-010DUP 

LDW-SS512-010 22 LDW-SS538-010 32 L.DW-SS50&-at<) TRP 

LDW-SS511-010 23 LDW-SS539-010 33 LDw-SS~o7-0IV TR,~ 

LDW-SS513-010 24 LDW-SS540-010 34 P6SI 
LDW-SS524-010 25 LDW-SS508-01 OMS 35 PBS2 
LDW-SS527-010 26 LDW-SS508-01 ODUP 36 P8S~ 
LDW-SS532-010 27 LDW-SS504-01 ODUP 37 

LDW-SS534-010 28 LDW-SS504-01 OTRP 38 

LDW-SS535-010 29 LDW-SS511-01 ODUP 39 

LDW-SS536-010 30 LDW-SS511-01 OTRP 40 

Notes: ___________________________ _ 

22400A6W.wpd 
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·-----· --- . '"" 
soG #: ae,,e/ Qc ,,; 

v .KLIUA I IUN r-tNUING5 WORKSHEET 
Sample Specific Analysis Reference 

Page:_Lof_ 
Reviewer: K Gr 

2nd reviewer:---6,L 
All circled methods are applicable to each sample. 

, 

- • 1n u .. +~v - . 

' -, ~Lf sed DH Br Cl F NO.. NO... so. 0-PO. CIO .. croa CN NH .. TKN CEC S c,.s+ 
Qc. x,,G>, 

oH Br Cl F NO. NO., so.. 0-PO. CIO .. croc)cN NH. TKN CEC s cr6+ '3l.., '3~ 

DH Br Cl F NO'l NO .. so. 0-PO. CIO,. TOC CN NH .. TKN CEC S c,.s+ 
DH Br Cl F NO .. NO., SO. 0-PO .. CIO .. TOC CN NH .. TKN CEC S Cf6+ 

DH Br Cl F NO" NO., SOA 0-PO .. CIO .. TOC CN NH .. TKN CEC S Cr6"" 

DH Br Cl F NO .. NO .. so. 0-PO. CIO .. TOC CN NH .. TKN CEC Sc~ 

DH Br Cl F NO.. NO.. so. 0-PO.. cro. TOC CN NH. TKN CEC S Cr8+ 

DH Br Cl F NO" NO.. SO. 0-PO .. CIO .. TOC CN NH .. TKN CEC S Cr8+ 

DH Br Cl F NO .. NO., so .. 0-PO .. CIO .. TOC CN NH. TKN CEC s c,.s+ 
DH Br Cl F NO .. NO .. so. 0-PO. CIO .. TOC CN NH .. TKN CEC s c,s• 
pH Br Cl F NO.. NO., so.. 0-PO .. CIO .. TOC CN NH .. TKN CEC s c,s+ 
DH Br Cl F NO .. NO., so.. 0-PO.. CIO .. TOC CN NH. TKN CEC S c,.s+ 

PH Br Cl F NO.. NO., SO.. 0-PO.. CIO .. TOC CN NH.. TKN CEC S Cr8+ 

DH Br Cl F NO .. NO .. so. 0-PO .. CIO .. TOC CN NH .. TKN CEC S c,s+ 
DH Br Cl F NO .. NO., so. 0-PO .. cro .. TOC CN NH .. TKN CEC S c,s+ 
pH Br Cl F NO. NO., SO.. 0-PO.. CIO .. TOC CN NH.. TKN CEC S Cr8+ 

-

·, _, ;2.'( Moisture Densitv Porositv Oraanic Solids Gravitv lParticle siz.Y ~"fr; tiil ) 
~c.. ~. 

I '3f-,'3] Moisture Densitv Porositv Oraanic Solids Gravitv Particle size 12:t'f )> 
1 'J7~3C) , ,, Moisture Densitv Porositv Oraanic Solids Gravitv dSarticle siz.e> 

Moisture Densitv Porositv Oraanic Solids Gravitv Particle siz.e 

Moisture Densitv Porositv Oraanic Solids Gravitv Particle size 

Moisture Densitv Porositv Omanic Solids Gravltv Particle size 

Moisture Densitv Porositv Oraanic Solids Gravitv Particle size 

Moisture Densitv Porositv Oraanic Solids Gravitv Particle siz.e 

Comments: ·-----------------------------------



I 1,4:.,-•-• --· --'--

Field Duplicates Reviewer: __ M_& __ 
2nd reviewer: _ ___,\/':<'.______ 

METHOD: lnorganics, Method _s_ee __ c::_o_v_e_rr __ _ 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration ( o/o ) 

Analyte ;.. 3 RPD (Limit) Difference (Limit) Qualifier 

To.fa. I Soli ol.$ ?<o.70 77. 80 \ 
TOC. o. ~e~ o.qo<o B 

Concentration ( '7-, ) 

Analyte IO L DW- SS{.oJ-1 ~I<) 
RPO (Limit) Difference (Limit) Qualifier 

Ta .f-t:tl SoliJ S '-(7.;J.O 47. 00 0 
-roe ,. 19 1. 't7 10 

' Concentration ( °lo ) 

Analyte ,~ L 1>1111-ss,03-01 0 RPO (Limit) Difference (Limit) Qualifier 

-,;, -1-A. , So f ;J s t.fb.bO 41. 'f-0 ~ 

Toe. ~.3S J.Lf3 3 

Concentration ( ) 

Analyte 
RPO (Limit) Difference (Limit) Qualifier 

FLDUP4 RPO-DIFFERENCE.DOC 



LDC#: 'J 3 tt- OOA <o VALIDATION FINDINGS WORKSHEET 
SDG#: Ge' S / QC. It; Field Duplicates 

I 

Grain Size, Method PSEP 

Were field duplicate pairs identified in this SDG? ffN NA 
~ Were target analytes detected in the field duplicate pairs? 

I I 
% Finer!%! 

Phi Size 3 I 2 

-2 96.8 97.7 

-1 91.3 93.2 

0 85.6 88.1 

1 68.3 70.9 

2 39.4 41.5 

3 22.2 24.0 

4 12.3 13.8 

5 8.4 8.5 

6 6.6 6.7 

7 4.9 5.0 

8 3.4 3.7 

9 2.2 2.4 

10 1.1 1.3 

I 

Page:...L_of 3 
Reviewer: .M G:: 

2nd Reviewer: J 

RPD I I 
1 

2 

3 

4 

5 

8 

11 

1 

2 

2 

8 

9 

17 

V:\FIELD DUPLICATES\FD _inorganic\22400A6.wpd 

% Finer{%) 

Phi Size LDW-SS602-010 10 RPD 

-1 100.0 99.6 0 

0 98.5 99.0 1 

1 96.6 97.9 1 



LDC#: "J ?Lf O QA. <o 
SDG#: Ge,s/ GC.I') 

I 

Grain Size, Method PSEP 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

{W_M 
~ 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

I I 
% Finer{%} 

I Phi Size LOW-SS602-010 I 10 

2 94.1 96.4 

3 90.3 93.2 

4 84.1 87.1 

5 75.8 76.6 

6 62.1 63.8 

7 45.4 47.4 

8 31.0 32.6 

9 20.1 22.2 

10 12.6 13.8 

Page: ?.ot_l_ 
Reviewer:~ 

2nd Reviewer:~ 

RPO I I 
2 

3 

4 

1 

3 

4 

5 

10 

9 

V:\FIELD DUPLICATES\FD_inorganic\22400A6.wpd 

% Finer(%) 

Phi Size LOW-SS603-010 16 RPO 

-1 99.6 98.9 1 

0 96.8 98.7 2 

1 94.8 97.7 3 

2 92.3 96.4 4 

3 87.8 94.2 7 

4 74.9 85.3 13 

5 57.9 67.1 15 



LDC#: ;).14ooA<o VALIDATION FINDINGS WORKSHEET 
SDG#: Q S<t 8 / QC.AS' Field Duplicates 

' 
Grain Size, Method PSEP 

Were field duplicate pairs identified in this SDG? ~ 
@:M Were target analytes detected in the field duplicate pairs? 

% Finer(%) 

Phi Size LDW-55603-010 16 

6 39.8 43.9 

7 23.9 25.2 

8 13.8 13.7 

9 9.3 8.7 

10 6.3 6.1 

Page:_lot_l_ 
Reviewer: µ (,.-

2nd Reviewer: V--

RPD 

10 

5 

1 

7 

3 

V:\FIELD DUPLICATES\FD_morgarnc\22400A6.wpd 



LDC Report# 22400B6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 17, 2009 

April 29, 2010 

Sediment 

Wet Chemistry 

EPA Level IV 

Sample Delivery Groups (SDG): 

Analytical Resources, Inc. 

QC19 

Sample Identification 

LDW-SS541-01 0 
LDW-SS542-010 
LDW-SS543-010 
LDW-SS545-010 
LDW-SS546-01 0 
LDW-SS603-01 0 
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Introduction 

This data review covers 6 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic 
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration of each method were met. 

b. Calibration Verification 

Calibration verification frequency and analysis criteria were met for each method when 
applicable. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

IV. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

V. Duplicates/Triplicates 

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as 
applicable. Results were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Sample Result Verification 

All sample result verifications were acceptable. 

VIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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IX. Field Duplicates 

Samples LDW-SS603-010 and LDW-SS527-010 (from SDG QB98/QC 15) were identified 
as field duplicates. No contaminant concentrations were detected in any of the samples 
with the following exceptions: 

- ,on 

Analyte LDW-SS603-01 D LDW-SS527-01 D RPD 

Total solids 47.40 46.60 2 

Total organic carbon 2.43 2.35 3 

0/ ·-- -

Phi Size LDW-SS603-01 D LDW-SS527-010 RPD 

-1 99.6 98.9 1 

0 96.8 98.7 2 

1 94.8 97.7 3 

2 92.3 96.4 4 

3 87.8 94.2 7 

4 74.9 85.3 13 

5 57.9 67.1 15 

6 39.8 43.9 10 

7 23.9 25.2 5 

8 13.8 13.7 1 

9 9.3 8.7 7 

10 6.3 6.1 3 

X. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Wet Chemistry - Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QC19 

No Sample Data Qualified in this SDG 
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LDC #:_2_2_40~0~8~6 ___ _ 
SDG #:_Q=C~1~9 ___ _ 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory: Analytical Resources, Inc. 

Date: I -;~-10 

Page:_l_of_L 
Reviewer: ~& 

2nd Reviewer: v--

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea 

I. Technical holdina times 

Ila. Initial calibration 

lib. Calibration verification 

Ill. Blanks 

IV Matrix Spike/Matrix Spike Duplicates 

V Duplicates 

VI. Laboratory control samples 

VII. Sample result verification 

VIII. Overall assessment of data 

IX. Field duplicates 

)( 1=;~1r1 hl~n~~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samplesj_. 
Of ti se I IAo'le-11 t 

1 LDW-SS541-010 

2 LDW-SS542-010 

3 LDW-SS543-010 

4 LDW-SS545-010 

5 LDW-SS546-010 

6 LDW-SS603-010 

7 -69!A! 866~6 8'18Bt:lFl 

8 ft3S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

I I Commeats 

L\ Samplina dates: f;)-17- 0~ 

A 
A 
A 
N 11\ot -reql.A.i,v-eJ.. 

A l){)f /TR.P ( S"D<r: QCt-5" 

A LC.S 

A 
A 

Sw D:::; b + L--t)W-SS5J"1-o1o 
N 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 40 

Notes: ____________________________ _ 

22400B6W.wpd 
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LDC#: t~LfOO S<o 
SDG#: _C..ICJ 

VALIDATION FINDINGS CHECKLIST 

Method:lnor; anics EPA Method See cove~ 

Were the ro er number of standards used? / 

Were all initial calibration correlation coefficients> 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks erfonned as 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / 
SDG? If no dicate which matrix does not have an associated MS/MSD or 
MS/DUP. oil Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike t/ 
concentration b a factor of 4 or more, no action was taken. 

Were the MSJMSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) / 
was used for samples that were ~ 5X the CRDL, including when only one of the I/ 
du licate sam le values were < 5X the CRDL. 

WETC-EPA.IV version 1.0 

PrJge-J __ of ;i_ 
Reviewer: H fr:: 

2nd Reviewer: v:::::::·· 



LDC #:._t1"_ac.f_o.,...o_f3_<o_ 
SDG #:. _ _,,Q=--C...:.1,_,__ __ 

Target enalytas were detected In the field blanks. 

WETC-EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST Page:~ot2 
Reviewer: M(.,... 

2nd Reviewer: \ ,-/' . 



SDG#: QC..l°} 

.. ...,.._,..,n 11v1, r11n.111'iU~ VVUt<.l'\::»Ml:.I:. I 
Sample Specific Analysis Reference 

Page:_Lofj_ 
Reviewer: 11 & 

2nd reviewer: '=:::::: 
All circled methods are applicable to each sample. 

~'"m"IA In M<>triv - . 

I -4 l. 5ed. oH Br Cl F NO~ NO., SO. 0-PO. CIO,, CfOO CN NH.,. TKN CEC S Cr6+ 

pH Br Cl F NO., NO? so., 0-PO .. CIO., TOC CN NH., TKN CEC S c,.e+ 

pH Br Cl F NO<\ NO., so .. 0-PO .. CIO"I TOC CN NH.,_ TKN CEC S cr6+ 

PH Br Cl F NO., NO., SOA 0-POA CIO., TOG CN NH., TKN CEC S cr6+ 

oH Br Cl F NO., NO., SO, O-P04 CIO:.i TOC CN NH,.. TKN CEC S Cr6 .. 

oH Br Cl F NO.,_ NO.., S04 0-PO. CIQ.., TOC CN NH, TKN CEC S Cr6"" 

pH Br Cl F NO., NO., SO. 0-PO._ CIO., TOC CN NH, TKN CEC S Cr6 .. 

pH Br Cl F NO., NO., SO., 0-PO .. CIO,, TOC CN NH., TKN CEC S Cr6+ 

pH Br Cl F NO., NO., so .. 0-PO,. CIO., TOC CN NH., TKN CEC S c,.e+ 

PH Br Cl F NO:.i NO., SO. 0-PO,i CIO., TOC CN NH.,_ TKN CEC S Cr6+ 

pH Br Cl F NO., NO., so._ 0-PO,. CIO., TOC CN NH .. TKN CEC S cr6+ 

pH Br Cl F NO., NO., so .. 0-PO,. CIO., TOC CN NH .. TKN CEC S c,.e+ 

pH Br Cl F NO., NO., so .. 0-PO .. CIO., TOC CN NH.,. TKN CEC S cr6+ 

pH Br Cl F NO:. NO., SO. 0-PO,. CIO., TOC CN NH'.,! TKN CEC S Cr6+ 

pH Br Cl F NO., NO,, so" 0-PO,, CIO" TOC CN NH., TKN CEC S Cr6+ 

pH Br Cl F No~ NO., so,. 0-PO,. CIO., TOC CN NH., TKN CEC S cr5+ 

1-l~ ~~ Moisture Density Porosity Oraanic Solids Gravitv<Particle size'x s';;~c,1 J 
-

Moisture Density Porosity Organic Solids Gravitv Particle size 

Moisture Densitv Porosity Organic Solids Gravitv Particle size 

Moisture Density Porosity Orqanic Solids Gravitv Particle size 

Moisture Density Porosity Organic Solids Gravity Particle size 

Moisture Densitv Porosity Oraanic Solids Gravitv Particle size 

Moisture Densitv Porosity Organic Solids Gravity Particle size 

Moisture Densitv Porosity Organic Solids Gravitv Particle size 

l 

Comments: ·--------------------------------------



SDG #: QG l' Field Duplicates 

METHOD: lnorganics, Method _s_ee __ c:_o_v_e_,,. __ 

Were field duplicate pairs identified in this SDG? @N N/A 
~ Were target analytes detected in the field duplicate pairs? 

Concentration ( o/o ) 

Analyte G, Low-ss~a1-o,G RPD (Limit) 

To+a., Soliols '-f-,. 4 '() L..f ~. bO ;). 

Toe d. L{~ d.3~ 3 

Concentration ( ) 

Analyte 
RPO (Limit) 

"" Concentration ( ) 

Analyte 
RPD (Limit) 

Concentration ( ) 

Analyte 
RPO (Limit) 

FLDUP4 RPD·DIFFERENCE.DOC 

l"'age:_1_01 _,_ 

Reviewer: M & 
2nd reviewer: \.c:::: 

Difference (Limit) Qualifier 

Difference (Limit) Qualifier 

Difference (Limit) Qualifier 

I 

I 

Difference (Limit) Qualifier 



LDC#: 'J "J "I 0013 ' 
SDG#: Q<!.t"I 

Grain Size, Method PSEP 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~ 
@[M 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

o/o Finer (o/ol 

Phi Size 6 LDW-55527-010 

-1 99.6 98.9 

0 96.8 98.7 

1 94.8 97.7 

2 92.3 96.4 

3 87.8 94.2 

4 74.9 85.3 

5 57.9 67.1 

6 39.8 43.9 

7 23.9 25.2 

8 13.8 13.7 

9 9.3 8.7 

10 6.3 6.1 

Page:_Lofj_ 
Reviewer: M(f 

2nd Reviewer: ~ 

RPD 

1 

2 

3 

4 

7 

13 

15 

10 

5 

1 

7 

3 

V:\FIELD DUPLICATES\FD_inorganic\2240006.wpd 



.. ::,. 

LDC #: ~ d' "'t 00 ~ G. VALIDATION FINDINGS WORKSHEET 
SDG #: QC\°} lnltlal and Continuing Callbratlon caiculatlon verification 

METHOD: ·1norganlcs, Method See C.o ve...-

Page: ( of I 
Reviewer~ 

2nd Reviewer~.~-----

The correl~Uon coefficient (r) for the calibraUon of __ t<_O_C. __ was recalGUlated. Calibration date: I - '-I- I 0 

hi Initial or continuing callbrallon verification percent recovery (%R) was recalculated for each type of analyals using .the foUowlng formula: 

%R .. Found x 100 
Tru_e_ 

Type of Analysis 

lnllial calibration 

Callbratlon verlflcallon 

Callbretlan verification 

Calibration verification 

Oalhrallon verlflcallon 

Where. Foun4 .. concentlllllon af Heh lll1alyla mapsured In the analysis of the ICV or COi aolullon 
· · True • ~161n of NOh analyle In the ICY or Q!JV eource 

Reaaloulalecl 

Analyt• ll"IO-SS C (unb) ,4.r~ (linb) ror~ 

~ 0 (µq,_' 5ijti{7 ~-1 8 ( V l170S"8'3 
Standllld 2 -;Jo ( I Llt..fl.qQ.1 

Toe standllld 3 '-to -, ' 't "f 4> 1.4 () B<' 
( ?=O. °l't~ e:,~ 

Slendanl4 }Ou ( ,, ) ')L{ ,;<o 31,s 
Standllld 15 - -
Slendllld 8 - -

-S1andl!lld7 -

-roe. rev 10 I'-(. t,f-..~ Io oO. (wia/j /o LL{ 

rdC CGV( qe~. (~1t) 10.aD. (~3/..) 'f 8. 3. 

- - - - -

Renoned 

ror"R 

'("., ::.0. ,'itt"'f 3 

/OJ.'fO 

9e."10 

-

Acceptable 
(YIN) 

y 

\~ 

-
Comments: Refer to Calibration Verification findings worksheet for ffst of qualiflcations and associated samples when reported results do not agree within 10.0%, 
of the recalculated results •. ____ ,,__-----------------------------------

OALCL0.8 



LDC #: ;;> o14 00 8 G» 
SDG#: QC..l'J 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: lnorganics, Method __ S_ee __ c_~_t/_e_v" ____ _ 

.. '! 

Page:..;..Lof_{_ 
. Reviewer: M <:,-

2nd Reviewer: I.I'-= 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Fciund x 100 Where. 
True 

Found= 

True = 

concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 
conceotratio·n of each .analyte In the source. · 

A sample and duplicate relative percent differenc~ (RPO) was recalculated using th~ following formu1a: 

RPO= IS~DI x 100 Where; 
(S+D)/2 

. . s =· 
D= 

. -

Sample ID Typo of A1_1alysls 

Laboratory control sample 

LCS 

Matrix spike sample 

-

OupUcata somple 

\i/-S s 5 )7 -010 

Element 

Original sample .concentrl:ltion 
DupHcate _sample concentration 

Found IS True /D 
(units) (units) 

Tee. U.101&.{ (%) 0.100 

(SSR~R) 

- - -

(%) 

·1o-t-ec.f-
'T.,.. ,, ( i".r:p~ 

S'o(,dJ .'i.fb.<oO ("lo) L.f7.·;o (%) 

" 

Recalculatad Renorted 
Acceptable 

%R/RPD %R/RPD {V/N) 

Io,·. l...f /01. 0 y 

- - -
-:r ... :pl rtso RSD 

~ re·.ulc.: ·~\o't y L/7. 30 ('1..) , . '() /.Q 

Comments: Refer to appropriate worksheet for list of qualifications and associat~d samples when reported results do not agree within 10.0% of the recalculated 

results. _____________ --------------,..;.,..------------------------

TOTCLC.6 



LDC#: ;lct40() 6 b 
SOG #: QC., 19 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Page: 1~/ 

Reviewer: 
2nd reviewer=--=---

METHOD: lnorganics, Method See Cove,,. 

fi quallfications below for au questions answered -N". Not applicable questions are ldentlfled as "N/A". 
Have results been reported and calculated correctly? 
Ne results within the calibrated range of the instruments? 

(P N NIA Ne all detection limits below the CRQL? 

Compound (analyte} results for --~....,___f ,___T_o_c.. __________ reported with a positive detect were 
racalculatGld and vsrifi,;id using the following equation: 

Concentration • 

y: "'4X 'f'I, 

.,.Jl,t.rt ""'= '"'~ 31 l 

Recalculation: 

'1078~,,::: J-'l411J(x ~c) + o 
;)'f .47~ P1-C ::- X ( J.•y wt) 

J :t : , )C .. IN/ a. 3 
:::. 

&<.,-IN'~ bu,,.~ ""t, o. 0033 q 'II 
-Hte,.,i dl.t,. <o 1:). ..., la; ":>i PffL .... ""~~ or- I. Cli 

b: - 1_8~1.f,{ ( ~ut ze_.o ;, ut.J) 

... 
" Reported Caloulaled 

Concanlr1tllon Conoantratlon Accoptablo 
# SamplolD Analyte ( o/o ) ( °7o ) (YIN) 

I I lated ~olid.,- €:.'I. cto G:>q,'il y 
TDC.. ,. ro ,.01 

Poi..,..,. i c.re Si2P % .f.: .... Y" % .fi .. e.,. 

'1750. (u""' \ 100.0 ion .fl 

,ooo. ( ) '"·" 'JCI • CJ 

1000. ( ) 
"'· 7 

1CJ.1 
5'oo. ( ) ,a:~ C,f/.3 

,,;o. ( ) 78.q 78,q 

I :JS'. ( ) 30.'( 30.L( 

'3. ( ) ,,. J 31, 3 
31.0 ( ) 

'"· i 
11,.(.a 

lf.(o ( ) 10. 3 Io. '3 
;.8 ( ' 1.0 7-0 
'3,'t ( ) 'f. fo l\, '° ,.o { ) 1.1./ 3. 5' 
, , 0 ( ) 3,t; ? ,S ,if 

Note:·------------------------------------

RECALC.6 



LDC Report# 22400C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 16, 2009 

April 29, 2010 

Sediment 

Wet Chemistry 

EPA Level Ill 

Sample Delivery Groups (SDG): 

Analytical Resources, Inc. 

QB99 

Sample Identification 

LDW-SS514-01 0 
LDW-SS515-010 
LDW-SS516-010 
LDW-SS517-010 
LDW-SS518-01 0 
LDW-SS519-01 0 
LDW-SS521-010 
LDW-SS522-010 
LDW-SS525-010 
LDW-SS526-01 0 
LDW-SS528-010 
LDW-SS602-010 
LDW-SS525-01 OMS 
LDW-SS525-01 ODUP 
LDW-SS602-01 ODUP 
LDW-SS602-01 OTRP 
LDW-SS525-01 OTRP 

V:\LOGIN\Windward1Duwamishl22400C6.RV1 1 



Introduction 

This data review covers 17 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic 
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\22400C6.RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration of each method were met. 

b. Calibration Verification 

Calibration verification frequency and analysis criteria were met for each method when 
applicable. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

IV. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

V. Duplicates/Triplicates 

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as 
applicable. Results were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Sample Result Verification 

Raw data were not reviewed for this SDG. 

VIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

V:\LOGI N\Windward\Duwamish\22400C6. RV1 3 



IX. Field Duplicates 

Samples LDW-SS602-010 and LDW-SS507-010 (from SDG QB98/QC 15) were identified 
as field duplicates. No contaminant concentrations were detected in any of the samples 
with the following exceptions: 

- IO" 

Analyte LDW-SS602-010 LDW-SS507-010 RPD 

Total solids 47.00 47.20 0 

Total organic carbon 1.97 1.79 10 

0/_ E •---

Analyte LDW-SS602-010 LDW-SS507-010 RPD 

-1 100.0 99.6 0 

0 98.5 99.0 1 

1 96.6 97.9 1 

2 94.1 96.4 2 

3 90.3 93.2 3 

4 84.1 87.1 4 

5 75.8 76.6 1 

6 62.1 63.8 3 

7 45.4 47.4 4 

8 31.0 32.6 5 

9 20.1 22.2 10 

10 12.6 13.8 9 

X. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\22400C6.RV1 4 



Lower Duwamish Waterway Group 
Wet Chemistry - Data Qualification Summary - SDG QB99 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QB99 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Ouwamish\22400C6.RV1 5 



LDC #:--=2=2~4~00~C~6~--
SDG #:_-=Q=B-=-99=-------

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources. Inc. 
Level J)r JiE 

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3) 

Date: 1- ::,5-10 

Page: 1 of(/ 
Reviewer: H 

2nd Reviewer: ,..,...._/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea I I 
I. Technical holding times A Sampling dates: 

Ila. Initial calibration A 
lib. Calibration verification A 
Ill. Blanks A 
IV Matrix Spike/Matrix Spike Duplicates A MS 

V Duplicates 

VI. Laboratorv control samples 

VII. Sample result verification 

VIII. Overall assessment of data 

IX. Field duplicates 

y i::;-•...i .... _..,1,., 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: I 
°" I 

1 LDW-SS514-010 

2 LDW-SS515-010 

3 LDW-SS516-010 

4 LDW-SS517-010 

5 LDW-SS518-010 

6 LDW-SS519-010 

7 LDW-SS521-010 

8 LDW-SS522-010 

9 LDW-SS525-010 

10 LDW-SS526-010 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A t>uP /rrzr 
A LC~ 

I'\.\ 
A 

sv.J l)-:: 

N 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

LDW-SS528-010 21 

LDW-SS602-010 22 

LDW-SS525-01 OMS 23 

LDW-SS525-01 ODUP 24 

LDW-SS602-01 ODUP 25 

LDW-SS602-01 OTRP 26 

L1>w-SS5'rJ.5-01o TRP 27 

f>?. <;: 28 

29 

30 

I J -t 

Commeats 
I ~-I~ - OCJ 

L r>vJ- s 5 i;-07 - o to ( c;;o6': Qt.390/sc 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________ _ 

22400C6W.wpd 
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SDG#: Q8<J<1 
,,_._,..,'"'11u1-.. r1nu1nu:> WUKK:SHEET 
Sample Specific Analysis Reference 

Page:_Lofj_ 
Reviewer: 1-1 G--

2nd reviewer: , c--,/ 
All circled methods are app)icable to each sample. 

- · 1n u ... ..: .. D .. 

I_,, I~ seJ DH Br Cl F NO,. NO., so. 0-PO .. c,o .. (roQ CN NH .. TKN cec S cr8+ 
<SIC. 

oH Br Cl F NO .. NO., SO. 0-PO .. CIO.,. (roQ CN NH. TKN CEC S Cr6+ I 13 

t I 11 11 pH Br Cl F NO .. NO., so .. 0-PO,. c,o .. ([OC)cN NH. TKN CEC S cr6+ 

DH Br Cl F NO.,. NO, SOA 0-PO.t CIO.,. TOC CN NH.,. TKN CEC S Cr6"" 

pH Br Cl F NO.,. NO., so .. 0-PO .. CIO.,. TOC CN NH.,. TKN CEC S cr6+ 

PH Br Cl F NO,. NO., SO. 0-PO .. CIO,. TOC CN NH.,. TKN CEC S Cr6"" 

pH Br Cl F NO.,. NO, so .. 0-PO .. CIO .. TOC CN NH .. TKN CEC S cr6+ 

DH Br Cl F NO.. NO .. so .. 0-PO. CIC .. TOC CN NH .. TKN CEC S cr6+ 

DH Br Cl F NO::i NO, so .. 0-PO.t CIC .. TOC CN NH., TKN CEC S cr6+ 

PH Br Cl F NO,. NO., SO" 0-PO.. CIO .. TOC CN NH,. TKN CEC S Cr6+ 

pH Br Cl F NO.. NO.. so.. 0-PO,, CIO .. TOC CN NH.. TKN CEC s cr6+ , 

DH Br Cl F NO .. NO., so. 0-PQ,, CIC .. TOC CN NH. TKN CEC S cr6+ 

DH Br Cl F NO.. NO., so .. 0-PO.. CIO .. TOC CN NH .. TKN CEC S cr6+ 

PH Br Cl F NO.. NO., so .. 0-PO,. CIC .. TOC CN NH .. TKN CEC S cr6+ 

pH Br Cl F NO .. NO., so .. 0-PO,. CIC .. TOC CN NH::i TKN CEC S cr6+ 

DH Br Cl F NO .. NO., so.. 0-PO,, CIO::i TOC CN NH.,. TKN CEC S cr6+ 

-
·, _,. ''d- Moisture Density Porositv Organic Solids GravitvCParticle srz.;{-:.:;d) 
QC.. 
. Pi 11 Moisture Densitv Porositv Oraanic Solids Gravitv Particle srz.e ( e.°!f.-~) 
\i -

l'i",I& , J Moisture Densitv Porositv Oraanic Solids Gravitv Particle srz.e) 

Moisture Densitv Porosity Organic Solids Gravitv Particle size 

Moisture Densitv Porosity Oraanic Solids Gravitv Particle size 

Moisture Densitv Porosity Oraanic Solids Gravitv Particle size 

Moisture Density Porosity Oraanic Solids Gravitv Particle size 

Moisture Densitv Porositv Oraanic Solids Gravitv Particle siZe 

Comments: 

' 

-------------------------------------



Y ,... .... .., ..... I 1v1, I .. ,..,11,uJ YTUn.nJnl.l. I r-ag~;_r _ur _r_ 

SDG #: QI?,"), Field Duplicates Reviewer: M G,,-
2nd reviewer: lr---'"' 

METHOD: lnorganics, Method See co v err 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration ( o/o ) 

Analyte I -;J. t..DW· SSS'07· 010 
RPD (Limit) Difference (Limit) Qualifier 

To+a. I Soliols L.f 7. oo l.f 7. ,o 0 

Toe. I. 97 , . 7'1 10 

Concentration ( ) 

Analyte 
RPD (Limit) Difference (Limit) Qualifier 

; 

"" Concentration ( ) 

Analyte 
RPO (Limit) Difference (Limit) Qualifier 

Concentration ( ) 

Analyte 
RPD (Limit) Difference (Limit) Qualifier 

' ' 

' i 

I 

FLOUP4 RPO-DIFFERENCE.DOC 



LDC#: 'J ~&.fOO C.(o 

SDG#: G'B<=t1 

Grain Size, Method PSEP 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

(y)NNA 
Cl)J NA 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

% Finer(%) 

Phi Size 12 LDW-55507-010 

-1 100.0 99.6 

0 98.5 99.0 

1 96.6 97.9 

2 94.1 96.4 

3 90.3 93.2 

4 84.1 87.1 

5 75.8 76.6 

6 62.1 63.8 

7 45.4 47.4 

8 31.0 32.6 

9 20.1 22.2 

10 12.6 13.8 

Page: raft 
Reviewer: M 

2nd Reviewer: ~ 

RPD 

0 

1 

1 

2 

3 

4 

1 

3 

4 

5 

10 

9 

V:\FIELD DUPLICATES\FD_inorganic\22400C6.wpd 



LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

Windward Environmental, LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
ATTN: Ms. Marina Mitchell 

SUBJECT: Lower Duwamish Waterway Group, Data Validation 

Dear Ms. Mitchell, 

April 30, 2010 

Enclosed are the revised validation reports for the fraction listed below. These 
SDGs were received on February 5, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 22536: 

SDG # Fraction 

DPWG31717/WG31355 Dioxins/Dibenzofurans 
DPWG31752/WG31593 

The data validation was performed under EPA Level IV guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005, Dioxin/Furan Addendum, December 2009 

• EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data, 
Revision 2.0, January 1996 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Polychlorinated Dioxins/Diobenzofurans Data Review, September 
2005 

Please feel free to contact us if you have any questions. 

Sincerely, 

rcr~--3 
Stella S. Cuenco 
Data Validation Operations Manager/Senior Chemist 
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Attachment 1 

EDD lDC #22536 (Windward Environm,ental, llC - Seattle WA/ lower Duwamisfi Waterway Group) PO# Axys07-04 
,>\'!c_ ''', ,,, "' " .... 

(3) 
DATE DATE Dioxins 

1..DC SDG# REC'D DUE (8290) 

Matrix: Water/Sediment .. w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A DPWG31717 /WG31355 02/05/10 03/01/10. 

B bPWG31752/WG31593 02/09/10 03/01/10 : 

I 
! 

otal T/SC 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 

Shaded cells indicate Level IV validation (all other cells are Level II validation). These sample counts do not include MS/MSD, and DUPs 22536ST.wpd 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22536 

Dioxins/Dibenzofurans 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 22536A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Lower Duwamish Waterway Group 

December 16 through December 17, 2009 

April 29, 2010 

Sediment 

Dioxins/Dibenzofurans 

EPA Level IV 

AXYS Analytical Services Ltd. 

Sample Delivery Group (SDG): DPWG31717/WG31355 

Sample Identification 

LDW-SS526-01 0 
LDW-SS528-01 0 
LDW-SS511-01 0 
LDW-SS513-01 0 
LDW-SS524-01 0 
LDW-SS527-01 0 
LDW-SS532-010 
LDW-SS535-01 0 
LDW-SS536-01 0 
LDW-SS537-010 
LDW-SS538-01 0 
LDW-SS539-010 
LDW-SS540-01 0 
LDW-SS542-010 
LDW-SS543-01 0 
LDW-SS545-01 0 
LDW-SS546-01 0 
LDW-SS536-01 ODUP 

V:\LOGIN\Windward\Duwamish\22536A21.RV1 1 



Introduction 

This data review covers 18 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 16138 for 
Polychlorinated Dioxins/Dibenzofurans. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0, 
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review 
(September 2005) as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XIV. 

V:ILOGIN\Windward1Duwamish\22536A21. RV1 2 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

J1 Blank Contamination: Indicates possible high bias and/or false positives. 

J2 Calibration Range exceeded: Indicates possible low bias. 

J3 Holding times not met: Indicates low bias for most analytes. 

J4 Other QC parameters outside control limits: bias not readily determined. 

J5 Other QC parameters outside control limits. The reported results appear 
to be biased high. The actual value of target compound in the sample may 
be lower than the value reported by the laboratory. 

J6 Other QC parameters outside control limits. The reported results appear 
to be biased low. The actual value of target compound in the sample may 
be higher than the value reported by the laboratory. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\22536A21. RV1 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required daily frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 13C-2,3,7,8-TCDD and 13C-1,2,3,4-TCDD was less than or equal to 
25%. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
native compounds and less than or equal to 35.0% for all labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was technically acceptable. 

IV. Routine Calibration (Continuing) 

Routine calibration was performed at the required frequencies. 

All of the routine calibration concentrations were within the QC limits. 

The ion abundance ratios for all PCDDs and PCDFs were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
dioxin/dibenzofuran contaminants were found in the method blanks. 

Method blank results flagged "K" by the laboratory as estimated maximum possible 
concentration (EMPC) were considered not detected. 

V:\LOGIN\Windward1Duwamishl22536A21 . RV1 4 



VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Ongoing Precision & Recovery (CPR) and Standard Reference Material (SRM) 
Samples 

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC 
limits. 

Standard reference material samples were analyzed at the required frequency. 

VIII. Regional Quality Assurance and Quality Control 

Not applicable. 

IX. Internal Standards 

All internal standard recoveries were within QC limits. 

X. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XI. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

Sample Compound Flag AorP 

All samples in SDG All TCL compounds flagged "K" by the laboratory as u A 
DPWG31717/WG31355 estimated maximum possible concentration. 

XII. System Performance 

The system performance was acceptable. 

V:\LOGIN\Windward\Duwamish\22536A21. RV1 5 



XIII. Overall Assessment of Data 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

Samole Compound Flag 

All samples in SDG 2,3,7,8-TCDF (from DB-5) R 
DPWG31717/WG31355 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\22536A21.RV1 6 
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Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Data Qualification Summary-SDG DPWG31717/WG31355 

Samole Comoound Fla11 AorP Reason 

DPWG31717/ LDW-55526-01 O All TCL compounds flagged "K" by the u A Compound quantitation 
WG31355 LDW-SS528-010 laboratory as estimated maximum and CRQLs (EMPC) 

LDW-SS511-010 possible concentration. 
LDW-SS513-010 
LDW-SS524-010 
LDW-SS527-010 
LDW-SS532-01 O 
LDW-SS535-010 
LDW-SS536-01 O 
LDW-SS537-010 
LDW-SS538-01 O 
LDW-SS539-01 O 
LDW-SS540-010 
LDW-SS542-01 O 
LDW-SS543-01 O 
LDW-SS545-01 O 
LDW-SS546-01 O 
LDW-SS536-01 ODUP 

DPWG31717/ LDW-SS526-010 2,3,7,8-TCDF (from 08-5) R A Overall assessment of 
WG31355 LDW-SS528-01 O data 

LDW-SS511-010 
LDW-SS513-010 
LDW-SS524-01 O 
LDW-SS527-010 
LDW-SS532-01 O 
LDW-SS535-010 
LDW-SS536-01 O 
LDW-SS537-010 
LDW-SS538-010 
LDW-SS539-01 O 
LDW-SS540-01 O 
LDW-SS542-01 O 
LDW-SS543-010 
LDW-SS545-010 
LDW-SS546-01 O 
LDW-SS536-01 ODUP 

Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
DPWG31717/WG31355 

No Sample Data Qualified in this SDG 
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LDC#: 22536A21 VALIDATION COMPLETENESS WORKSHEET 
SDG#: DPWG31717/WG31355 Level IV 
Laboratory: AXYS Analytical Services Ltd. 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613),13 

Date11f/!P 
Page:_lofL 

Reviewer: g:::::.::-
2nd Reviewer: A./' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioa Acea I I Commeats 

I. Technical holdino times q- Samplino dates: I ..:a./, 6 - fr/~q 
/ 

II. HRGC/HRMS Instrument performance check -, " 
Ill. Initial calibration .J .. ;;;,c>/~7 () 
IV. Routine calibration -A h,,- I ./,A .• .f- c... 

V. Blanks A1A) 

VI. Matrix spike/Matrix spike duplicates~ Lt-P NIA ...:::: I 1> P~ 
VII. Laboratory control samples 

/ I ::A o'PR 4-µ 
VIII. Regional quality assurance and quality control N 

IX. Internal standards <A 
X. Tarqet compound identifications -.fr-
XI. Compound quantitation and CRQLs AAA) 

XII. Svstem performance ~ 
XIII. Overall assessment of data ~, 
XIV. Field duplicates N, ~ / ....L 

V -
xv. Field blanks N 

Note: A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Villated Sar~res: 
rJ .A..:>. .s 

1 I LDW-SS526-010 11Y LDW-SS538-010 21 vJ tf-3 r 3::>~--, tJ I 
2 I 124-

\ 
LDW-SS528-010 LDW-SS539-010 22 

3 I LDW-SS511-010 13~ LDW-SS540-010 23 

4Y LDW-SS513-010 145 LDW-SS542-010 24 

5 I LDW-SS524-010 f LDW-SS543-010 15' 25 

6 ' 
LDW-SS527-010 15..!• LDW-SS545-010 26 

7 I LDW-SS532-010 
.r 

17 1" LDW-SS546-010 27 

8~ LDW-SS535-010 18l i; LDW-SS536-01 ODUP 28 

91 LDW-SS536-010 19 29 

foe\< LDW-SS537-010 20 30 

I 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: __________________________________ _ 

22536A21W.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method: Dioxins/Dibenzofurans (EPA SW 846 Method~ /~l-3) 

Page:_h-3_ 
Reviewer:~ 

2nd Reviewer: (i ..-:::: 

Validation Area Yes No NA Findings/Comments 

All technical holding times were met. 

Cooler temperature criteria was met. 

Was PFK exact mass 380.9760 verified? 

Were the retention time windows established for all hornologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks 
representing any other unlabeled TCDD isomers ~ 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? 

Was the mass resolution adequately check with PFK? 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? 

Was the initial calibration performed at 5 concentration levels? 

Were all percent rel~ve standard deviations (%RSD) ~ 20% for unlabeled 
standards and < 34% for labeled standards? 

Did all calibration standards meet the Ion Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound ~ 2.5 and for each 
recovery and internal standard ~ 1 O? 

Was a routine calibration performed at the beginning and end of each 12 hour 
period? 

,l#ee.:r ~C.. h_M ,-r .s., 
Were all perseRt eliffeFeAees {%0} ~ 28% for unlabeled standards and ~ for 
labeled standards~ 

Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

···········:~'.~\:···· . w·7···:·7··/·rs·11~1.f .. ._,. _-·~·-·.·:7·:;...-:·:···········.-····::··-;::i:. ···:i .. ;.:b,l ~iii. ··: _,_·: .... :. '',:.iit 
Was a method blank associated with every sample in this SDG? 

Was a method blank performed for each matrix and concentration? 

Was there contamination in the method blanks? ff yes, please see the Blanks 
validation completeness worksheet? 

iilf.l!l.1llllli1=li1:='.::.:.: ........ . 
Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSO. Soil / Water. 

Were the MS/MSO percent recoveries (%R) and the relative percent differences 
(RPO) within the QC limits? 

/ 

/ 

/ 
ooiz•ilwio@:·~;~~i~:··,···_:;,;>:~:T·-~--·-;;.;::>;:··~···i:···_··:c;:··x:.:··,>,.-·.···/~·.·_.:_L···,: .. _··Ac-:,_:/.L~'!!Ui··~-i)~j/).'mPi!-·Hfa;;,··.··.J .......... -.J. ...... L ......... :'. ..... '. •• '. ........ '. .. · .... . 

Was an LCS analvzed for this SDG? / 

OXN-SW90.IV version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
the QC limits? 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

Were internal standard recoveries within the 40-135% criteria? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard ~ 
2.5? 

Yes No NA 

( 

Does the maximum intensity of each specified characteristic ion coincide within + / 
2 seconds Oncludes labeled standards)? -

For PCDF identification, was any signal (S/N _:!. 2.5, at ± seconds Rl) detected in 
the corresponding PCDPE channel? 

-
DXN-SW90.IV version 1.0 > 

Page: ....i.ot_z 
Reviewer: 0--

2nd Reviewer: ,L/ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

Target compounds were detected in the field duplicates. / 

Field blanks were identified in this SDG. ( 
Target compounds were detected in the field blanks. / 

OXN-SW90.IV version 1.0 

Page: -:3 of ':::> 
Reviewer: q::=:. 

2nd Reviewer: yV: 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans fEPA SW 846 Methoe! 8290) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

8. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3.7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7 ,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: 



LDC#: ::>6 t;;3ff,4~( 
SDG#:~~ 

VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 829e,-/,II .33 ) 
P ase see qualifications below for all questions answered "N". Not applicabl~questions are identified as "N/A". 

N N/A Were all samples associated with a method blank? 
,,....,...-.a,;:....:.-N::.:./A__ Was a method blank analyzed for each matrix? 

:Y NIA Was the /¥contaminated? If yes, ple~i :zqualification below. 
Blank extraction d te: / t> Blank analysis date: ;s;; I~ 
Cone. units: ff l5 · Associated Sam les: 

Sam le Identification 

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated Samoles: 

:~f Blank ID I Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

Page:_Lot.,L._. 
Reviewer: q___ 

2nd Reviewer: I( ......______ 



VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method ~/,s/-3) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _j_ofJ_ 
Reviewer: 2-::::: 

2nd Reviewer: ~ <.:;:: 

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

--1r, I &-/Pc__ usuY/~ IA 
I 

~ ~ 

' 

Comments: See sample calculation verification worksheet for recalculations 

COMOUAgo.21 



LDC #: e9~3b1Jo/ I 
SDG #: _fer ,:::::-,Ptij/( 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8296}-/.e('/-3 / 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _LofL._ 
Reviewer: ~ 

2nd Reviewer: v:( 
<:: 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~ N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualif~cations 

¢)1/ 1-J cm. 68-5 MA ~4-
/ 

Comments:------------------------------------------------------
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---r,, • __... ....-- t<J?::: C l f 

SDG #:2?{ C:p~ 
• r,.._ • .,...r,. • • .....- • ..- I •• ..- .... 1 I,...,......., WW ....... al '""'I ...... I I Ql::j<0•-./.-'-'1.£._ 

Reviewer: 9----Initial Calibration Calculation Verification 
2nd Reviewer: A 

''(_ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method ~/..G/~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RS0) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (AJ(C._)/(A._)(CJ 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 " (SfX) 

A, = Area of compound, 
C, = Concentration of compound, 
S = Standard deviation of the RRFs, 

I Reeorted 

A. = Area of associated internal standard 
C._ = Concentration of internal standard 
X = Mean of the RRFs 

II Recalculated II Reeorted II Recalculated II Reeorted II Recalculated I 
Calibration Average RRF Average RRF RAF 

I 
RAF 

II II I # Standard ID Date Compound (Reference Internal Standard) (Initial) (Initial) ( c:=.S3 std) ( c:::::.:S. _3.Std) %RSD %RSD 

1 /~ 1/1~1 2,3, 7,8-TCDF (1'C·2,3, 7,8-TCDF) t>. "8> ().1$~ tJ.'1?3 (} .8"3 ~., 7 ...::> • .3 I 
2,3,7,8-TCDD (''C·2,3,7,8·TCDD) o.~T p. -:g7 t) ~ !) . "8"2t- 4. =:>'1 ..d ..:a-6 
1,2,3,8, 7,B·HxCDD (''C•1,2,3,8, 7,8·HxCDD) o.Tq O.T'i::t tJ .T '5 0 .T&- J .S-'J / ·+5' 
1,2,3,4,8, 7,8-HpCDD ("C·1,2,4,8,7,8,·HpCDD) I .l)T I. t? T J. [ 3 f. I'?::> 3~/ 3.S~ 
OCDF l 13C-OCD0l IJ .7 8 n.T8 o.-rc.,- 0 .-rt-, } ..., • "l:5 ;:2,(? f) 

2 le.kc:-
1r 3f1 2,3,7,8-TCDF ("C·2,3,7,8·TCDF) ~.q2- l},q:2- o.q I ~- q'/ 4 .b L:t 4.s;b 

2,3,7,8-TCDO (''C-2,3,7,8-TCDD) I 

1,2,3,8, 7,8-HxCDD (''C-1,2,3,6, 7,8·HxCDD) 

1,2,3,4,8, 7,8-HpCDD {1'C·1,2,4,8, 7,8,HpCDD) 

OCDF (1'C-OCDDl 

3 2,3, 7,8-TCDF (1'C·2,3, 7,8·TCDF) 

2,3,7,8-TCDD (''C·2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (''C·1,2,3,6, 7,8·HxCD0) 

1,2,3,4,6, 7,8-HpCDD (''C·1,2,4,8, 7,8,HpCDD) 

OCDF (1'0-0CDD) 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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VALIUAIIUN l'"IND1NG5 WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290, /6>~) 

Page:__Lof=/::-
Reviewer: q.._ __ _ 

2nd Reviewer: v( 
-:::::::: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RAF· RRF)/ave. RAF 
RAF = (A,J(C.)/(AJ(CJ 

Where: ave. RAF = initial calibration average RAF 
RAF = continuing calibration RAF 
A,, = Area of compound, A. = Area of associated internal standard 
C, = Concentration of compound, C11 = Concentration of internal standard 

•r.==::;;:======.=====;:=:==============;r=======;;=====;;=:======;;========;;:========;, ! Reported ! -

# Standard ID 
Callbratlon 

Date Compound (Reference Internal Standard) 

2,3,7,8-TCDF C'C-2,3,7,8-TCDF) 

2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD C3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD ( 3C-1,2,4,6, 7,8,-HpCDD) 

2,3,7,8-TCDF ( 3C·2,3, 7,8-TCDF) 

2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCDD ( 3C·1,2,3,6, 7,8·HxCDD) 

1,2,3,4,6,7,8-HpCOD ( 3C-1,2,4,6,7,8,-HpCOO) 

OCDF <1 3C-OC00) 

2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) 

2;3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD ( 3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) 

OCDF ( 3C-OCDD) 

Average RRF 
(lnltlaQ 

0.8 

0-7"1 
/. CJ7 
IJ.rR 

I ~R~ I 
((} -~ 
I tJ .3> 

.:::2. I 

!C-4-

44-~ 

//.4::/ 
/!] .~ 
~.4. D 

RRF 
(CC) 

,l).f: 

46 . ..4-
I~ I 

104-
I !J :tJ 

,v. ,2_ 

I I q 

Recorted Recalculated 

%0 '1.D 

/ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: e?3S~1-
~ soG #: ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8ffer / 61 ~ 

Page: .-'2.of~ 
Reviewer: Q__ 

2nd Reviewer: •'-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for th 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF • RRF}/ave. RRF 
RRF = (A..)(CJ/(AJ(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF • continuing calibration RAF 
A. = Area of compound, A. = Area of associated internal standard 
c. = Concentration of compound, c. = Concentration of Internal standard 

ReDorted I Recalculated 

CallbraUon Average RRF RRF I RRF 
# Standard ID Date Compound (Reference Internal Standard) (lnltlal) (CC) (CC) 

1 T)')( tJU. f),;r 2,3, 7,8-TCDF ('C-2.3, 7,8-TCDF} 11. cf~ IP.~ I (J.~ 
<..: l y(7'f' 2,3,7,8-TCDD CSC-2,3,7,8-TCDD) () -'B'T I 1 I J ,P • l 

1,2,3,6, 7,8-HxCDD ( 1C-1,2,3,6,7,8-HxCDO) t) .T·Cf t-. c.r. £4_6-~ 

1,2,3,4,6,7,8-HpCDD (SC-1,2,4,6,7,8,·HpCDD) r. P r 4-"'1 . '1 45;;'. / 
OCDF f'3c-OCOD\ tJ. Tef' l ~ / 12./J 

2 "ir;nK ~1) 2,3, 7,8-TCDF C'C-2,3, 7,8-TCDF} ti. q~ I~. I ,~.~ tr~ k~- 3 2,3,7,8-TCDD C'C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCOD (11C· 1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD C'C-1,2.4,6,7,8,-HpCOD) 

OCOF <13c-OCOD) 

3 ,f),f OU-I() i Yi'o 
2,3,7,8-TCOF ( 1C-2.3,7,8-TCOF} P. o->;, Ip ,4- t ll 4 

.<.: I 2,3,7,8-TCDD (''C-2,3,7,8-TCDD) o .sr /I}-~ IIJ ;t_ 
, 

1,2.3,6, 7,8-HxCDD ( 1C-1,2,3,6, 7,8-HxCOD) IJ .Tt:f 5~· f.- ~-' 
1,2,3,4,6,7,8-HpCDD C3C·1,2,4,6,7,8,-HpC0D) I. P 7 44--. I 44.4-
OCDF CSC-OCDD) /J .T'°t I ~o {..;;.? r) 

I Reeorted 

I 
Recalculated 

%0 %D 

------__.. 
~ 

/ 

_... 

~ 
_..,..--,,-

~ _..,..,. 

_... 

----~ 
/ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#:~~¥&1 
; SDG #: 2f& ~tU1 

VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 829&) / t>/ ~) 

Page:~f-1=_ 
Reviewer: '7' ------

2nd Reviewer: t ( 
s.:::: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * {ave. RRF • RRF}/ave. RRF 
RRF = (A,J(C.)/(AJ(C,J 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A,. = Area of associated internal standard 
C, = Concentration of compound, c. = Concentration of internal standard 

I Reeorted II Recalculated 

Calibration Average RRF 

I 
RRF 

II 
RRF 

l! Standard ID Date Compound (Reference Internal Standard) {lnltlal) (CC) (CC) 

1 bXn..l-O{( 2,3,7,8-TCDF (13C-2,3,7,8·TCDF) 

s~ I 
~o 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDO) 

1,2,3,4,6, 7,8-HpCDD C3C· 1,2,4,6, 7,8,-HpCOO) -

ocnfr3c-0com ~-'~ I I --1 I I "7 

2 J>.:Bol3_o re_; 2,3, 7,8-TCDF (13C-2,3, 7,8-TCDF) ~- 9-< //. ?> I I I 
,:'5;:: 2-- t;( 4/t iJ 2,3, 7,8-TCDD C3C·2,3, 7,8-TCDD) 

1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD C3C·1,2,4,6,7,8,-HpCD0) 

ocoF r'1'c-ocom 

3 DBbB~ v~;rv 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) tJ.'1-:a. ,~.4- /2.~ 
2,3,7,8-TCDD (1'C·2,3,7,8-TCDD) ' <: 2--

1,2,3,6, 7,8-HxCDD C3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD (130-1,2,4,6, 7,8,·HpCDD) 

OCDF (1*C-OCDD) 

II Reeorted II Recalculated 

II %0 II %0 

,,,_..-
L/ -

~ 
~ 

.,,...., 
,,,_..-

V .---___,,,.-
./ 

-----t....------,,,,_..-
/ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)-/~/~ 

Page:_£_of£ 
Reviewer: Q__ 

2nd Reviewer: ,~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for t~ 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF • RRF)/ave. RRF 
RRF = (A,J(CJ/(AJ(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.. = Area of compound, A. = Area of associated internal standard 
c. = Concentration of compound, C11 = Concentration of internal standard 

I Reeorted II Recalculated 

Calibration Average RRF I RRF I RRF 
# Standard ID Date Compound (Reference Internal Standard) (Initial) (CC) (CC) 

1 l"b )Ip N'.. * 9 
(2f,o 

2,3,7,8-TCDF C'C-2.3,7,8-TCDF) IJ.o? I rJ .S Ip .5,-

~:::/ 2,3,7,8-TCDD (8c-2,3,7,8-TCDD) n 8T { /J 2-. IO. -2-. 
1,2,3,6,7,8-HxCDD ( 3CM ,2,3,6,7,8-HxCDD) () f~ Q4..:4- ~~-°"' 
1,2,3,4,6,7,8-HpCDD ( 3C.1,2,4,6,7,8,-HpCDD) 1./JT 4~.s 4-4--.~ 
OCDF l'3c.OC0D) D. T'l5 f .=:::t. / / 2. i:) 

I 

2 2,3,7,8-TCDF (3c.2,3,7,8-TCDF) 

2,3, 7,8-TCDD ('C-2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCDD (1'C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD C'C-1,2,4,6,7,8,-HpCDD) 

OCDF C13C.0C0Dl 

3 2,3, 7,8· TCDF ( 8C-2,3, 7,8-TCDF) 

2,3,7,S·TCDD (3c-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCOD ( 3C-1,2,3,6,7,8-HxCOD) 

1,2,3,4,6,7,8-HpCDD C'C-1,2,4,6,7,8,-HpCDD) 

OCDF (13c.OCD0) 

II Reeorted I Recalculated 

%0 %D 

------~ 
~ 

/ 
/ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#~ 
SDG #:;;fe.e ~IA a--{ 

VALIUAI IUN tlNUINu::> YVUl'(l'\::,ncc I 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method~ l.6/;) 

rd81::,_LU1f-

Reviewer:~q-/=.===-
2nd Reviewer:-1...,A __ 

"---

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery= 100 • SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS • LCSD I • 2/(LCS + LCSD) 

LCS ID: hlf=?t~- I ()2 

LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

Spike Spiked Sample I I CS II I CSD II I CS!I CSD 

Ad~j Conce~on 
I II II Compound ( YI~ (£1~ Percent Recove!l'. Percent Recove!l'. RPO 

/ 
If'<::. / - - ~ DAAAIA, ,l~tft.-1 I f'O. I f'O.n I f'O.n 

., ___ ,_ 
.,_A_,,,. c, ___ .... _#O<I 

2,3,7,8-TCDD { f) t1 t\A 4_q.3 N,4 4'1? qq!> 
1,2,3, 7,8-PeCDD s;:2,t' _s2. 0 I tJ Jo.. IO 2.. 

1,2,3,4,7,8-HxCDD f;"b.> 53.T (ff~, a-s.° 
1,2,3,4,7,8,9-HpCDF c:n.P 4£,s;; q3,I 11'3 0 

OCDF It:> J_ ,11 I I c...- ti II -p I I l 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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Descriptor Accurate mau(a> Ion ID 

1 303.9016 M 
305.8987 M+2 
315.9419 M 
317.9389 M+2 
319.8965 M 
321.8936 M+2 
331.9368 M 
333.9338 M+2 
375.8364 M+2 
[354.9792] LOCK 

2 339.8597 M+2 
341.8567 M+4 
351.9000 M+2 
353.8970 M+4 
355.8546 M+2 
357.8516 M+4 
367.8949 M+2 
369.8919 M+4 
409.7974 M+2 
[354.9792) LOCK 

3 373.8208 M+2 
375.8178 M+4 
383.8639 M 
385.8610 M+2 
389.8156 M+2 
391.8127 M+4 
401.8559 M+2 
403.8529 M+4 
445.7555 M+4 
(430.9728] LOCK 

(a) The following nuclidic masses were used: 

H = 1.007825 
C = 12.000000 

1•c = 13.003355 
F == 18.9984 

S = Internal/recovery standard 

0:\ WPDOCS\ WRK\DIOXIN90\ TCl90.21 

Elemental Composition 

C12Hl&Cl40 
C12H435Cl3a1c1 o 
iac,2H4asc1p 
13C12H435Cll7CIO 
C,2H4asc1402 
C12H435Cla37C102 
iac,2H4asc1402 
13C12H4 35Cl3 a1c102 
C12H435Cl537CIO 
C9F13 

C12H335Cl/7CIO 
C12H335Cl337Clp 
13C12H335Cll7C10 
i•c12Ha asc1a a1c120 
C12H335Cll7Cl02 
C12H335Cl337Cl20 2 
1ac12H336Cll7CI02 
i•c,2Ha36C1a a1c1202 
C12H3asc1.31CIO 
C9F13 

C12H2asc1s31c10 
C12H236Cl437Cl20 
i•c,2H236CJeO 
13C,2H23SCls37CIO 
c,2H236CJs•1c102 
C12H236Cl4"7Cl20 2 
1•C12H235CJ637CJ02 

1•c12H2asc14"1c120 2 

C12H2 asc1e31c120 
CaF11 

0 = 15.994915 
'"Cl = 34.968853 
37CI = 36.965903 

Analyte Descriptor Accurate Mass<•> Ion ID Elemental Composition Analyte 

TCDF 4 407.7818 M+2 c 12H35Cl6•1c10 HpCDF 
TCDF 409.7788 M+4 c 12H35c1s31c120 HpCDF 
TCDF (S) 417.8250 M iac,2HasCl10 HpCDF (S) 
TCDF (S) 419.8220 M+2 13C12H35Cl637CIO HpCDF 
TCDD 423.7767 M+2 C12H35Cl6 a1c102 HpCDD 
TCDD 425.7737 M+4 c 12H35c1s31c1p2 HpCDD 
TCDD (S) 435.8169 M+2 1ac12H35Cl6a1c102 HpCDD (S) 
TCDD (S) 437.8140 M+4 13C12H35Cls37Cl20 2 HpCDD (S) 
HxCDPE 479.7165 M+4 C12H35Cl737Cl20 NCDPE 
PFK [430.9728) LOCK CsF11 PFK 

PeCDF 5 441.7428 M+2 c 12asc1,31c10 OCDF 
PeCDF 443.7399 M+4 c,2asc1.a1c120 OCDF 
PeCDF (S) 457.7377 M+2 c,2asc1,31c102 OCDD 
PeCDF (S) 459.7348 M+4 C1235Cl.37Cl20 2 OCDD 
PeCDD 469.7780 M+2 1•c,235Cl7•1c102 OCDD (S) 
PeCDD 471.7750 M+4 1ac,2asc1.a1c1202 OCDD (S) 
PeCDD (S) 513.6775 M+4 C1236Clsa1c120 DCDPE 
PeCDD (S) (422.9278) LOCK C10F11 PFK 
HpCDPE 
PFK 

HxCDF 
HxCDF 
HxCDF (S) 
HxCDF (S) 
HxCDD 
HxCDD 
HxCDD (S) 
HxCDD (S) 
OCDPE 
PFK 



LDC#:~~ 
SDG #:~ t:;:{) 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method~/~/ 3 / 

Were all reported results recalculated and verified for all level IV samples? 

Page:__Lot_L_ 
Reviewer: ~9J.---

2nd reviewer: I?\/ 

~_____l'U8_ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&.) (1,HDE) Example: 
(A;.) (RAF) (V0 ) (%S) 

I A A,,. = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

: 
compound to be measured 

A., = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.={~· tf~.p ?) ( I, = Amount of internal standard added in nanograms .2.?~.o l( l 
(ng) ( / ,,f_ree,) ( IJ· ~r>< fp . .;;->< ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
or grams (g). 

s~..3. 

~ 
RAF = Relative Response Factor (average) from the initial = (J' 

calibration 

Of = Dilution Factor. ~ 
%S = Percent solids, applicable to soil and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RFr.AI r.An ?1 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 22536821 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Lower Duwamish Waterway Group 

December 15 through December 17, 2009 

April 29, 2010 

Sediment 

Dioxins/Dibenzofurans 

EPA Level IV 

AXYS Analytical Services Ltd. 

Sample Delivery Group (SDG): DPWG31752/WG31593 

Sample Identification 

LDW-SS508-010 
LDW-SS504-010 
LDW-SS506-010 
LDW-SS512-010 
LDW-SS518-010 
LDW-SS519-010 
LDW-SS521-01 0 
LDW-SS522-010 
LDW-SS534-010 
LDW-SS541-010 
LDW-SS534-01 ODUP 
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Introduction 

This data review covers 11 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 1613B for 
Polychlorinated Dioxins/Dibenzofurans. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0, 
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review 
(September 2005) as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XIV. 

V:\LOG1N\Windward\Duwamish\22536B21.RV1 2 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

J1 Blank Contamination: Indicates possible high bias and/or false positives. 

J2 Calibration Range exceeded: Indicates possible low bias. 

J3 Holding times not met: Indicates low bias for most analytes. 

J4 Other QC parameters outside control limits: bias not readily determined. 

J5 Other QC parameters outside control limits. The reported results appear 
to be biased high. The actual value of target compound in the sample may 
be lower than the value reported by the laboratory. 

J6 Other QC parameters outside control limits. The reported results appear 
to be biased low. The actual value of target compound in the sample may 
be higher than the value reported by the laboratory. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\22536B21.RV1 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required daily frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 13C-2,3,7,8-TCDD and 13C-1,2,3,4-TCDD was less than or equal to 
25%. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
native compounds and less than or equal to 35.0% for all labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was technically acceptable. 

IV. Routine Calibration (Continuing) 

Routine calibration was performed at the required frequencies. 

All of the routine calibration concentrations were within the QC limits. 

The ion abundance ratios for all PCDDs and PCDFs were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
dioxin/dibenzofuran contaminants were found in the method blanks with the following 
exceptions: 

Extraction 
Method Blank ID Date Comoound Concentration Associated Samples 

WG31593-101 1/25/10 1,2,3,4,6, 7,8-HpCDD 0.059 ng/Kg All samples in SDG 
OCDD 0.080 ng/Kg DPWG31752/WG31593 
Total HpCDD 0.059 ng/Kg 
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Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated method blanks. 

Method blank results flagged "K" by the laboratory as estimated maximum possible 
concentration (EMPC) were considered not detected. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated 
Samples) Compound RPO (Limits) Flag AorP 

LDW-SS534-01 ODUP 1,2,3,4,7,8-HxCDF 55.4 (,;50) J (all detects) A 
(LDW-SS534-01 O 
LDW-SS534-01 ODUP) 

VII. Ongoing Precision & Recovery (CPR) and Standard Reference Material (SRM) 
Samples 

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC 
limits. 

Standard reference material samples were analyzed at the required frequency. 

VIII. Regional Quality Assurance and Quality Control 

Not applicable. 

IX. Internal Standards 

All internal standard recoveries were within QC limits. 

X. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XI. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 
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Sample Compound 

All samples in SDG All TCL compounds flagged "K" by the laboratory as 
DPWG31752/WG31593 estimated maximum possible concentration. 

XII. System Performance 

The system performance was acceptable. 

XIII. Overall Assessment of Data 

Flaa Aor P 

u A 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

I Samele I Comeound I Flag I 
LDW-SS504-010 2,3,7,8-TCDF (from DB-5) R 
LDW-SS506-01 o 
LDW-SS512-010 
LDW-SS518-010 
LDW-SS519-010 
LDW-SS521-010 
LDW-SS522-010 
LDW-SS534-01 O 
LDW-SS541-010 
LDW-SS534-010DUP 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\22536821. RV1 6 
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Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31752/WG31593 

SDG Samole Compound Flaa AorP Reason 

DPWG31752/ LDW-SS534-01 O 1,2,3,4, 7,8-HxCDF J (all detects) A Duplicate sample analysis 
WG31593 LDW-SS534-01 ODUP (RPD) 

DPWG31752/ LDW-SS508-01 O All TCL compounds flagged "K" by the u A Compound quantitation 
WG31593 LDW-SS504-010 laboratory as estimated maximum and CRQLs (EMPC) 

LDW-SS506-010 possible concentration. 
LDW-SS512-010 
LDW-SS518-010 
LDW-SS519-010 
LDW-SS521-010 
LDW-SS522-01 O 
LDW-SS534-01 O 
LDW-SS541-010 
LDW-SS534-01 ODUP 

DPWG31752/ LDW-SS504-01 O 2,3,7,8-TCDF (from DB-5) R A Overall assessment of 
WG31593 LDW-SS506-01 O data 

LDW-SS512-010 
LDW-SS518-010 
LDW-SS519-010 
LDW-SS521-010 
LDW-SS522-01 O 
LDW-SS534-01 O 
LDW-SS541-010 
LDW-SS534-010DUP 

Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
DPWG31752/WG31593 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22536821. RV1 7 



LDC#: 22536B21 VALIDATION COMPLETENESS WORKSHEET 
SDG #: DPWG31752/WG31593 Level IV 
Laboratory: AX.VS Analytical Services Ltd. 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613) 

Date:~ei 
Page:Jo!,Z

Reviewer: Q_ 
2nd Reviewer: 4 / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\/el"• •• - A•ae ~ 

I. Technical holdina times ., ,- Sampling dates: Jol./1.c - ; 7 //) 9 
I f 

II. HRGC/HRMS Instrument oerformance check 

"""" 
-

Ill. Initial calibration ~ r-- .::z..c>/~?o· 
IV. Routine calibration .~ 

- I)_,,- L'vv1. ~~ • 
V. Blanks ~ 
VI. Matrix spike/Matrix spike duplicates/a:=-"'4=- ~~J 

I I ..A. ~- <::::~ VII. Laboratorv control samples 

VIII. Reaional aualitv assurance and auality control N 

IX. Internal standards '1 .... 
X. Taraetcomooundidentiflcations <:::I r--.. 
XI. Compound auantltation and CRQLs 4A 
XII.·. Svstem oerformance df. 
XIII. Overall assessment of data 

XIV. Field duplicates 

xv. Field blanks 

Note: A = Acceptable 

Valida 
Al. 

11 

2 I 

3 I' 

4/ 

5 ?" 

6 1-
17 
8 i--

gr 
107' 

N = Not provided/applicable 
SW = See worksheet 

ed sa.'.J':,: 
~. '¥ 

LDW-SS508-010 11 

LDW-SS504-010 ,"12 

LDW-SS506-010 .,. .. 13 
',' ,, 

}'14 LDW-SS512:.010 

LDW-SS518-010 / 15 

/LDW-SS519-010 / 16 

LDW-SS521-010 17 

LDW-SS522-010 I 18 

LDW-SS534-010 / 19 
, 

LDW-SS541-010 I 20 

'}' 

41 
kl 

" 
ND = No compounds detected 
R= Rinsate 
FB = Field blank 

LDW-SS53~1 ODUP 21 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

VI. L,r "?1..s9&-/e> I • 31 

I / 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes:·----------------------------------

.' 



VALIDATION FINDINGS CHECKLIST 

Method: Oioxins/Dibenzofurans (EPA SW 846 Method ~/Pl~ 

Page:_Lot~ 
Reviewer: 9--: 

2nd Reviewer: k 

Validation Area Yes No NA Findings/Comments 

All technical holding times were met. 

Cooler temperature criteria was met. 

Was PFK exact mass 380.9760 verified? 

Were the retention time windows established for all homologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks 
representing any other unlabeled TCDD isomers .5.. 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? 

Was the mass resolution adequately check with PFK? 

Was the presence of 1,2,8,9-TCOD and 1,3,4,6,8-PeCDF verified? 

Was the initial calibration performed at 5 concentration levels? 

Were all percent relative standard deviations (%RSD) .5.. 20% for u 
standards and .5.. 30% for labeled standards? 

Did all calibration standards meet the Ion Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound ~ 2.5 and for each 
recovery and internal standard ~ 1 O? 

Was a routine calibration performed at the beginning and end of each 12 hour 
period? 

Was a method blank associated with every sample in this SDG? 

Was a method blank performed for each matrix and concentration? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet? 

Were a matrix spike (MS) and matrix spike duplicate (MSC) analyzed for each 
matrix In this SDG? If no, Indicate which matrix does not have an associated 
MS/MSO. Soll/ Water. 

Were the MS/MSO percent recoveries (o/oA) and the relative percent differences 
(RPO) within the QC limits? 

OXN-SW90.IV version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
the QC limits? 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

Were internal standard recoveries within the 40-135% criteria? 

Yes No NA 

Was the minimum S/N ratio of all internal standard peaks;::_ 10? / 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard.:::_ 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within ± 
2 seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at ± seconds R1) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? 

............ ::::.'.'..'.:::'.:'..:iw@ffl.9M:;~:~~::;:;:;~~j~:~:;:::;:::::i=i:i,:::::~:::::::;:::;:;~:,:j;j::::;~:i:::::::::;:::;:;~j;j::::::::i:i:i:::;~;~:f ... 

Were the correct internal standard QS), quantitation ion and relative response 
factor (RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? 

-
DXN-SW90.IV version 1.0 

Page: d-Of-2._ 
Reviewer: ~ 

2nd Reviewer: /t <'.'. 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

Target compounds were detected in the field duplicates. / 

Field blanks were identified in this SOG. r 
Target compounds were detected in the field blanks. / 

OXN-SVl/'90.IV version 1.0 

,. 

Page: -::s"of.z_ 
Reviewer: <:+-

2nd Reviewer: 1\/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dloxins/Dibenzofurans fePA S'N 846 MetAed ~ 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCOF U. Total HpCDD 

8. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7 ,8,9-HxCDD J, 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: 



LDC#:~tpj· 

SDG #: ;:;:tA @&fl 
VALIDATION FINDINGS WORKSHEET 

Blanks 

METHOD: HRGCIHRMS Dioxins/Dibenzofurans (EPA Method 8298} / 613 / 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

N NIA Were all samples associated with a method blank? 
N NIA Was a method blank analyzed for each matrix? 
N NIA . Was the P....;%contaminated? If yes, please see AUalification below. 

Blank extraction date: l '/I> Blank analysis date: f? '2;/'t' 
Cone. units: l'/:S ~~ Associated Samples: , 

Page:-,L.of,l_ 
Reviewer: q::_.... 

2nd Reviewer: ,:<. == 

Compound ;;;;;;;tl===B=la=nk=l=D~l=============.=============i=============;::==========S=iarn==!i1p=lle=ld=e=nt=ifi=ca=iit=ion===========;=============;:=============i=============~I 

im:':;::;:;;;.;::;:'.:f:::::::::::i~·:1:·;:;::::(;::r::r;::::::_;·-~1;:i:::111;;:.;;--:·=::,...::·:,~, ~;..;..z.:=~:;,i·~_,.'3::;...:;.-/. ... "-1r-/-----+-----1------.i-----!,-,---,i-----"'-----+-----+------11 
;= , ~:".s.9 

Blank extraction date: ___ Blank analysis date: __ _ 
C ~ A ssociate one. um s: d Samples: 

~ Blank ID Sample Identification 
. 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

dloxln_blank.wpd 



)C#:~S'"~ 
)G#:~@uv/ . . : 

. . 

ETHOD:_. GC_HPLC(EPA kf~t6t3) 

VALIDATION FINDINGS WORKSHEET·
Duplicate Analysis 

e qualificatio.ns .. be __ low. for all questions answe. red l'N" .. ~o~ a_ PP,licable_question-.s are ide·n.tified as _"N_ /A". 
Was a duplicate sample analyzed for each matrix m this SDG? · . 
Were all duplicate sample relative percent differences (RPO)~..£? ( C:..O'V\.<.. .> It'><: ~ Z>~_ ) _ 

=VEL IV ONLY: . . . ·- . . . . . · .· / 

~ -- Were recalculated· results acceptable? See Level IV Recalculation WorksheeUor recalculations . 

II. n ...... n, ·-"-..&- 1n U..&_, __ - ...... ,. ._, ... ~ & -
t I ~;,.,.J k ~.+ q 'rl ~-.-..- '-· 

~ I -
~ 

-
I 

.· 

.· 
. · .. 

. · 

.· 

.· 

. 

·. 

.·· .·. 

· . 

. . · . 

.· 

.· ... 

. · . 

-

Page:_.Lof_j 
Reviewer: q.:._. 

2nd Reviewer: ,( 

t.JJ~/.A-
_.lL/ 

.· 

omments=-------------------------------------------------,------



LDC#: ;;;~{68.;,/ 
SDG #:::Jtiu apU/\. 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)- /.6/ V 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _i_ofL 
Reviewer: 9--

2nd Reviewer: ~ 

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

MA ~u,Pc__ LL5.u.1::f;.. MA (/( 
I 

. 

Comments: See sample calculation verification worksheet for recalculations 

r.nMOlJAQn ?1 



LULi :n:: ,::,<~?-f 

SDG#:.2£A~ 

VALIUAI IUN t"INUINl:i::S WUHK.::SHt:.t:. I 
Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method--6200)"/~ /' 7 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __ ( of..,L_ 
Reviewer: q,.:._ 

2nd Reviewer: __ p,,,_'-__ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~N N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualifications 

..::.:- I I .J.l rnA -;J) R -s .;;;> -1 I t<-/;+-
( 

Comments:--------------------------------------------------------

C:\ WPDOCS\ WRK\DIOXIN90\0VR90.21 



Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method~ It>/~ 

Reviewer:_9~--
2nd Reviewer: _ _,.d. ..... z--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (AJ(C._)/(A,.)(CJ A, = Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

C, = Concentration of compound, 
S = Standard deviation of the RRFs, 

I Reeorted 

Calibration Average RRF 
# Standard ID Date Compound (Reference Internal Standard) (Initial) 

1 /~ 1tj1?f1 2,3,7,8-TCDF (11C·2,3,7,8·TCDF) /). 8j; 
2,3, 7,B·TCDD (11C-2,3, 7,8-TCDD) o.~T 
1,2,3,6, 7,B·HxCDD (110-1,2,3,6, 7,8-HxCDD) oTq 
1,2,3,4,6, 7,8-HpCDD (110-1,2,4,6, 7,6,HpCDD) 1 . 1)7 
ocDF 111c-ocoo1 O.T~ 

2 /di!- '~o/"i 2,3, 7,8-TCDF (1'C·2,3, 7,8-TCDF) t) _q2---
2,3,7,8-TODD (''0·2,3,7,8-TODD) 

1,2,3,6, 7,8-HxCDD (11C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD (11C-1,2,4,6, 7,8,-HpCDD) 

OCDF (11C-OC0Dl 

3 2,3,7,8-TCDF (11C-2,3,7,8-TCDF) 

2,3, 7,8-TCDD (1'C·2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCDD (1'C·1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD (11C-1,2,4,6,7,8,HpCDD) 

OCOF (110-0000) 

A-. = Area of associated internal standard 
C._ = Concentration of internal standard 
X = Mean of the RRFs 

II Recalculated II Reeorted II Recalculated 

Average RRF RRF I RAF 
(Initial) ( c=.S,3 std) ( ,:;:::.S 3,-Std) 

().~?!> IJ.1?3 0 .8"3 
p.":!!rT 0, ~ ().~ 

O.T&f l1l .TS 0 .T"iS 
I. t:> T I . I 3 I. I""? 
n.' 8 o.-r~- 0 .,t.., 
~-~ ?2-- 0. ,:;/ I '&. q' / 

II Reeorted II Recalculated I 

II %RSC II %RSC I 
~-17 ..::>.3 / 

4. =>C-f c::::J _..a6 
I .S:--'J t-4-s-
3?2/" 3.S"2_ 
J "'-7 • "'lS :;2/7 f} 

4.6-0 4.s;:-b 
I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

O:\WP000S\WR~DIOXIN90\INIOL090,21 



............ ..,.,... •e:::e:s-:?~~/ 

~ SDG #::J.e.r ~u.P1 
VALIUAIIUN l"'INUINli~ WORKSHEET 

Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method ~/b/ _,;) 

Page:_Lof....,L_ 

Reviewer:9 ---
2nd Reviewer: ,1 _..,., ..... -:::::::::--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * (ave. RAF· RRF)/ave. RAF 
RAF= (AJ(C.)/(AJ(CJ 

Where: ave. RAF = initial calibration average RAF 
RAF "' continuing calibration RRF 
A, = Area of compound, A,. = Area of associated internal standard 
C, = Concentration of compound, c. = Concentration of internal standard 

I Reeorted II Recalculated 

Calibration Average RRF RRF RRF 
# Standard ID Date Compound (Reference Internal Standard) (Initial) (CC) (CC) 

1 mv~d,,L2 rt 2,3, 7,8-TCDF ( 1C·2,3, 7,8-TCDF) O.o.3 1tJ-? /ttl. 4 
s.::,.J 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) o. ~T ( 0. :S /P. ? 

1,2,3,6, 7,8-HxCDD ( 30-1,2,3,6, 7,8-HxCDD) /) .7 q' .s:-4 . .3 -~./ 
1,2,3,4,6, 7,8-HpCDD ( 30-1,2,4,6, 7,8,-HpCDD) l.t>r 44-. 6 44-~ 
OCDF l'3C-OCDD\ t?.T~ I I o //tr} .;Jf 

2 j)F.IJ is O 2>I A- 2,3,7,8-TCDF (1 3C·2,3,7,8-TCDF) (!? • ~d-- II. 7 ( {. '-t 
<'~::::;,.... 2,3,7,8-TCDD ( 30-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD {13C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCOD ( 10-1,2,4,6,7,8,·HpCDD) 

OCDF <1 1C-OCOD) 

3 7>XON _t72- v;7i {) 2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) o.~7? /t} -~ /p.6 
<::;:: I~ 2;3,7,8-TCDD {13C-2,3,7,8-TCDD) .:f:{) . c:t7 ID-~ /t'./ 

1,2,3,6, 7,8-HxCDD (1'C·1,2,3,6, 7,8-HxCDD) fJ:T~ ~4-~ l L::"-3. 7 
1,2,3,4,6, 7,8-HpCDD (1'C-1,2,4,6, 7,8,-HpCDD) I ·OT 4...&:... < 44-.-6 
OCDF ( 1C-OCDD) O.TS I It //7 

II Reeorted II Recalculated I 
%0 e;.o ., 

/ 
/ 

V 
/ 

/ 
/ 

/ 

~ 

~ 
V 

/ 
/ 

/ 
Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPD0CS\WRK\DIOXIN90\CONCLC90.21 



LDC#:~~, 
~ SDG #:::2fA. &;;:>IA.Id 

VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method ,8Q9Q}-/~/-&} 

Page:~of~ 
Reviewer: Cr--

2nd Reviewer: 1.....__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for th 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RAF • RRF)/ave. RRF 
RRF • (A.){CJ/(AJ(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RAF 
A. • Area of compound, A._ = Area.of associated internal standard 
c. == Concentration of compound, 0 11 = Concentration of internal standard 

D ReDorted I Recalculated 

CalibraUon Average RRF RRF I RRF 
Standard ID Date Compound (Reference Internal Standard) (lnltlal) (CC) (CC} 

1 1>-tOJ.l_o~ 7'/10 
2,3,7,8-TCDF C-C-2,3,7,8-TCDF) o.83 I tJ • / //?.~ 

c:;. :: ' 
2,3,7,8-TCDD C1C-2,3,7,8-TCOO) /J '8T ic. tJ /0 .P 
1,2,3,6, 7,8-HxCDD C-C-1,2,3,6, 7,8-HxCDD) I') ,7q ~~b -...54-. 2.-.. 

1,2,3,4,6,7,8-HpCDO (-C.1,2,4,6,7,8,-HpCDD) I -~T 4-3_3. -43.~ 
OCDF i11C-OCDO\ /J.T~ IIT I I f 

2 2.3, 7,8· TOOF (110-2,3, 7,8-TCDF) 

2,3,7,8-TCDD C-C-2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCDD (1-C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCOD (1-C.1,2,4,6,7,8,-HpCOD) 

OCOF l18C-OCDD\ 

3 2,3, 7,8-TCOF ('C-2,3, 7,8-TCDF) 

2,3,7,B-TCDD (110-2,3,7,B-TCDD) 

1 ,2,3,6, 7,8-HxCDD (1-C.1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDO (130-1,2,4,6, 7,8,·HpCDD) 

OCOF (1-C-OCOD) 

I Reeorted 

I 
Recalculated 

%D %D 

------~ 
....--

~ 
~ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPDOCS\WRK\DIOXIN90\CONCLC90.21 



VALIUA I IUN l"INUINU.:» VVUl"'(l'\..:»MCC I 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method~ /~/d) 

t-'age:_LOTL_ 
Reviewer: Q_ 

2nd Reviewer: I(__ 

The percent recoveries (o/oR) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 • SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS • LCSD I • 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: Wf"=3lb1J-10 (~ 

I I 
Spike Spiked Sample I I CS II ICSD II I CS£1 CSD 

(:;..z~ Concent~l.n 
I II II Compound (lt\z Percent Recove!}'. Percent Recove!}'. RPO 

/ 
1 rq / I f'i:t 1 rqn 1 rqn - .. ___ ,_ .. - ., ___ ,,. 

n ... _ ............ ..1 
.. ___ , __ ,,_._., 

2,3,7,8-TCDD In 6 J\ih q.T.2. f--A- qr.T crt.T 
1,2,3, 7,8-PeCDD (;b.b 4q.6 &".b 8:r.£, 

f,,-q .2. ~2.4- ' \ 

1,2,3,4,7,8-HxCDD '88.s ~8~ 
1,2,3,4,7,8,9-HpCDF 5ZJ.~ 44-. .2. ~8.4 ~~.4-
OCDF IO t:Jf I/ I I 't I I tl .q Io 'R' 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\Validation Worksheets\Dioxin90\LCSCLC90.21 



Descriptor Accurate mass('I> Ion ID 

1 303.9016 M 
305.8987 M+2 
315.9419 M 
317.9389 M+2 
319.8965 M 
321.8936 M+2 
331.9368 M 
333.9338 M+2 
375.8364 M+2 
(354.9792) LOCK 

2 339.8597 M+2 
341.8567 M+4 
351.9000 M+2 
353.8970 M+4 
355.8546 M+2 
357.8516 M+4 
367.8949 M+2 
369.8919 M+4 
409.7974 M+2 
(354.9792) LOCK 

3 373.8208 M+2 
375.8178 M+4 
383.8639 M 
385.8610 M+2 
389.8156 M+2 
391.8127 M+4 
401.8559 M+2 
403.8529 M+4 
445.7555 M+4 
(430.9728) LOCK 

(a) The following nuclidic masses were used: 

H = 1.007825 
C = 12.000000 

1•c = 13.003355 
F = 18.9984 

S = internal/recovery standard 

C:\WPDOCS\WRK\DIOXIN90\TCl90.21 

Elemental Composition 

C12Hl1Cl40 
C12H4a!1CJ3a1c1 o 
i•c12H4asCJ40 
13C12H435Cl337CJO 
C12H4asc1402 
C12H435Cl.37C102 
1•c,2H4asc1402 
1•c12H435CJ.•1c102 
C12H435Cl?7CJO 
C9F13 

C12H335Cll7CIO 
c 12H3asc1.31c120 
13C12H335Cll7C10 
iac12H.asc1.•1c120 
C12H3 35Cl4 37Cl02 
C12Ha asc1. •1c1202 
,ac,2Ha asc14 •1c102 
1•C12H•asc1.37Cl202 
C12H3 35Cle37CIO 
CeF13 

C12H235Cl/7CJO 
C12H2asCJl7CJ20 
13C12H235Cl80 
i•c12H2asc1s•1c10 
C,2H2 35CJs •1c102 
C12H235Cl/7Cl20 2 
1•c,2H2asc1s•1c102 
13C1~2a!SCJ437CJP2 
C,2H2ascJ.37CJp 
CaF,1 

0 = 15.994915 
35CI = 34.968853 
37CI = 36.965903 

Analyte Descriptor Accurate Mass<•> Ion ID Elemental Composition Analyte 

TCDF 4 407.7818 M+2 c 12H35c1e31c10 HpCDF 
TCDF 409.7788 M+4 C12H35Cl537Cl20 HpCDF 
TCDF (S) 417.8250 M 13C12H35Cl70 HpCDF (S) 
TCDF (S) 419.8220 M+2 1•c12H35C10•1c10 HpCDF 
TCDD 423.7767 M+2 c 12H35c1.•1c102 HpCDD 
TCDD 425.7737 M+4 c 12H35c1s31c120 2 HpCDD 
TCDD (S) 435.8169 M+2 1•c12H35C10•1c102 HpCDD (S) 
TCDD (S) 437.8140 M+4 1•c12H35Cls•1c1202 HpCDD (S) 
HxCDPE 479.7165 M+4 C12H35Cl/7Cl20 NCDPE 
PFK (430.9728) LOCK C9F17 PFK 

PeCDF 5 441.7428 M+2 C1235CJ/7CJO OCDF 
PeCDF 443.7399 M+4 C1235CJ.•1c120 OCDF 
PeCDF (S) 457.7377 M+2 C1235Cl/7CI02 OCDD 
PeCDF (S) 459.7348 M+4 c,2 35c1.31c120 2 OCDD 
PeCDD 469.7780 M+2 t•C,235CJ/7Cf02 OCDD (S) 
PeCDD 471.7750 M+4 ••C1235CJ.•1c1202 OCDD (S) 
PeCDD (S) 513.6775 M+4 C1235CJs•1c120 DCDPE 
PeCDD (S) (422.9278) LOCK C10F,1 PFK 
HpCDPE 
PFK 

HxCDF 
HxCDF 
HxCDF (S) 
HxCDF (S) 
HxCDD 
HxCDD 
HxCDD (S) 
HxCDD (S) 
OCDPE 
PFK 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:__Lot_L_ 
Reviewer: __ ~?::::= __ _ 

2nd reviewer: __ 14,,_,_c:;:--

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290}-;,4{;.:,} 

Were all reported results recalculated and verified for all level IV samples? ~NIA 
~ N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = ~.l(I.HDEl Example: 
(A;,) (RRF) (V0 )(%S) r A,,. = Area of the characteristic ion (EICP) for the Sample I.D. I . : 

compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= {3,<4-.e 3i { ~(!?C>O I, = Amount of internal standard added in nanograms H } 
(ng) !tf .46e1;;;) ( I. ()r >< / P. 6 )( ) 

v. = Volume or weight of sample extract in milliliters (ml) 
or grams (g). / .--fa ~;Yko RRF = Relative Response Factor (average) from the initial = 
calibration \ 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( } Qualification 

RECALC90.21 



LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

Windward Environmental, LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
ATTN: Ms. Marina Mitchell 

SUBJECT: Lower Duwamish Waterway Group, Data Validation 

Dear Ms. Mitchell, 

April 30, 2010 

Enclosed are the revised validation reports for the fractions listed below. These 
SDGs were received on February 10, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 22575: 

SDG# 

QF92, QG62 

Fraction 

Semivolatiles, Polynuclear Aromatic Hydrocarbons, 
Polychlorinated Biphenyls, Metals, Wet Chemistry 

The data validation was performed under EPA Level Ill & IV guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005, Dioxin/Furan Addendum, December 2009 

• US EPA, Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review, June 2008 

• USE PA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, October 2004 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 
1994; update IIB, January 1995; update Ill, December 1996; update IIIA, 
April 1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~_j ~ 
Stella S. Cuenca 
Data Validation Operations Manager/Senior Chemist 

V:\LOGIN\Windward\Duwamish\22575COV-R.wpd 



Attachment 1 

EDD LDC #22575 (Windward Environmental, LLC - Seattle WA/ Lower Duwamish Waterway Group) 

(3) SVOA PAH Total Part. 
DATE DATE SVOA (8270D- (82700- PCBs Metals As TOC Solids Size 

.. oc SDG# REC'D DUE (8270D) SIM) SIM) (8082) (SW846) (200.8) (Plumb) (160.3) (PSEP) 

Matrix: Water/Sediment w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A QF92 02/10/10 03/04/10 - - - - - - - - - - - - !6; 8· Qi. ·a. :os +sc 
B QG62 02/10/10 03/04/10 0 2 0 2 0 12 0 12 0 2 0 10 - - - - - -
B QG62 02/10/10 03/04/10 l\;;;i +, ·c:c\ ••:,V 

0 ..•. is·• I 6: i3 :;6i /1 { Ito 1,2, ,,v., .. v• '•T.:' - - - - - -

otal A/SC 0 3 0 3 0 15 0 15 0 3 0 10 0 8 0 8 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 73 

Shaded cells indicate Level IV validation (all other cells are Level II validation). These sample counts do not include MS/MSD, and DUPs 22575ST.wpd 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22575 

Semivolatiles 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 22575B2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Lower Duwamish Waterway Group 

December 17, 2009 through January 11, 2010 

April 29, 2010 

Sediment 

Semivolatiles 

EPA Level Ill & IV 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QG62 

Sample Identification 

LDW-SS502-010-comp 
LDW-SS527-01 O** 
LDW-SS603-01 0 

**Indicates sample underwent EPA Level IV review 

V:\LOGIN\Windward\Duwamish\22575B2A RV1 1 



Introduction 

This data review covers 3 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82700 for 
Semivolatiles. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review 
(June 2008). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Samples indicated by a double asterisk on the front cover underwent EPA Level IV 
review. EPA Level Ill review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by EPA Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGIN\Windward1Duwamishl22575B2A. RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for all 
compounds. 

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs) and 25.0% for all other compounds with the 
following exceptions: 

Comoound %D Associated Samoles Flaa AorP 

1/28/10 Hexachlorocyclopentadiene 26.0 All samples in SDG J ( all detects) A 
QG62 UJ (all non-detects) 

2,4-Dinitrophenol 31.2 J ( aH detects) 
UJ (all non-detects) 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V:\LOGIN\Windward\Duwamish\22575B2A.RV1 3 



V. Blanks 

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions: 

LCSID 
{Associated LCS LCSD RPD {Limits) 

Samples) Compound %R (Limits) %R (Limits) Flaa 

LCS/LCSD-012610 4-Chloroaniline 32.7 (40-130) - 54.7 (s50) J (all detects) 
(All samples in SDG 3,3'-Dichlorobenzidine 38.4 (40-130) - - UJ ( all non-detects) 
QG62) Aniline 25.2 (40-130) - 57.6 (s50) 

Standard reference material was analyzed at the required frequency. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

AorP 

p 

All target compound identifications were within validation criteria for samples on which 
EPA Level IV review was performed. Raw data were not evaluated for the samples 
reviewed by EPA Level Ill criteria. 
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XII. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

II Sample Compound Finding Flag AorP 

All samples in Benzo(b)fluoranthene Due to lack of resolution between these compounds in the J ( all detects) A 
SDG QG62 Benzo(k)fluoranthene samples, the laboratory performed the quantitation using the total J (all detects) 

peak area and reported the average concentration for both 
compounds. 

The actual values of these compounds may be lower or higher than the values reported 
by the laboratory. 

Raw data were not evaluated for the samples reviewed by EPA Level Ill criteria. 

XIII. Tentatively Identified Compounds (TICs} 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which EPA Level IV review was 
performed. Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

Samples LDW-SS527-01 O** and LDW-SS603-01 O were identified as field duplicates. No 
semivolatiles were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg} 

Compound LDW.SS527-01 O** LDW-SS603-010 RPD 

Phenol 21 20 5 

Benzoic acid 48 62 25 

Acenaphthene 11 11 0 

Fluorene 11 11 0 

Phenanthrene 67 94 34 
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Concentration (ug/Kg) 

Compound LDW-55527-01 O** LDW-55603-010 RPO 

Anthracene 30 31 3 

Di-n-butylphthalate 20 37 60 

Fluoranthene 190 230 19 

Pyrene 170 170 0 

Benzo(a)anthracene 94 90 4 

Bis(2-ethylhexyl)phthalate 320 230 33 

Chrysene 150 140 7 

Benzo(b)fluoranthene 87 94 8 

Benzo(k)fluoranthene 87 94 8 

Benzo(a)pyrene 86 94 9 

lndeno(1,2,3-cd)pyrene 50 45 11 

Dibenz(a,h)anthracene 26 22 17 

Benzo(g,h,i)perylene 54 46 16 

Dimethylphthalate 20U 180 200 

Dibenzofuran 20U 11 200 

Carbazole 20U 11 200 

XVII. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Semivolatiles - Data Qualification Summary - SDG QG62 

SOG Samole Comoound Flaa A orP Reason 

QG62 LDW-SS502-010-comp Hexachlorocyclopentadiene J (all detects) A Continuing calibration (%D) 
LDW-SS527-010** UJ (all non-detects) 
LDW-SS603-010 2,4-Dinitrophenol J ( all detects) 

UJ (all non-detects) 

QG62 LDW-SS502-010-comp 4-Chloroaniline J ( all detects) p Laboratory control samples 
LDW-SS527-01 o•• UJ (all non-detects) (%R)(RPD) 
LDW-SS603-010 Aniline J (all detects) 

UJ (all non-detects) 

QG62 LDW-SS502-010-comp 3,3'-Dichlorobenzidine J ( all detects) p Laboratory control samples 
LDW-SS527-010** UJ (all non-detects) (%R) 
LDW-SS603-010 

QG62 LDW-SS502-010-comp Benzo(b)fluoranthene J (all detects) A Compound quantitation and 
LDW-SS527-010** Benzo(k)fluoranthene J ( all detects) CRQLs (peak resolution) 
LDW-SS603-010 

Lower Duwamish Waterway Group 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QG62 

No Sample Data Qualified in this SDG 
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LDC #: 22575B2a 
SDG#: QG62 

VALIDATION COMPLETENESS WORKSHEET 
LevelWJ]I/]y 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:~~z;, 

Page:_~_of_l_ 
Reviewer:_:O~±=.= 

2nd Reviewer: l't/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

XVI. 

XVII. 

Note: 

\/~lirb1tinn Ar""~ ('-

Technical holding times <i t--- Sampling dates: I /11 / I l> , 

J.._ ' 
GC/MS Instrument performance check 

Initial calibration 'jr .1:2& 71:> • ( L 

Continuing calibration/lCV AMI /<:?-V / C::CV $ ~c;;-7 rJ 

~ 
I / Blanks 

Surrogate spikes ""-
Matrix spike/Matrix soike duolicates ~l d,".p,u* ..::::P-e. -:._ .L '.e. A 
Laboratorv control samples ,4,tJ /' t?s I ?i> I ~hJ 

I 
\ 

Reaional Qualitv Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitation/CRQLs 

Tentatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

<t_ \ 
~ -

AA/ 
N 

<J' 
-1, ~ 

4\1 tt> ;::. .:2 + 6 
~j 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: ,1--,.. ~ Iv 
1 LDW-SS502-010-comp .Lo..J 11 UA-o f ::2h r-o 21 31 

2 LDW-SS527-010 
~"¥" 

12 22 32 

3 LDW-SS603-010 
y 

13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

22575B2aW.wpd 

1:a/,7/p 41 
I 



LDC#: ?~t:t; 
SDG#:~.ii, 

VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270C ' 

Were all percent relative standard deviations (%RSD) and relative response factors 
RRF within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? 

Did the initial calibration meet the curve fit acce lance criteria of> 0.990? 

Were all percent relative standard deviations (%RSD),:: 30% and relative response 
factors RRF > 0.05? 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0),:: 25% and relative response factors (RRF)::: 
0.05? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil / Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
RPO within the QC limits? 

Was an LCS anal ed for this SDG? 

SVOA-SW _2.wpd version 2.0 

Page:_Lof..; 
Reviewer: 9:::-: 

2nd Reviewer: A / 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
the. limits?. 

Were the major ions(> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within ! 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

nds were detected in the field blanks. 

SVOA-SW_2.wpd version 2.0 

Yes No NA 

Page: -d-of ___: 
Reviewer~ 

2nd Reviewer:~ 

Findin Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

A. Phenol** P. Bls(2-chloroethoxy)methane EE. 2,6-Dlnltrotoluane TT. Pentachlorophenol** Ill, B,nzo(a)pyrane** 

B. Bis (2-chloroethyl) ether a. 2,4-Dlchlorophenol** FF. 3-Nltroanlllne UU. Phenanthrena JJJ, lndeno(1,2,3-cd)pyrene 

C. 2-Chlorophenol R. 1,2,4-Trlchlorobenzena GG. Acenaphthena** W. Anthracene KKK; Dlb1mz(a,h)anthracana 

D. 1,3-Dlchlorobenzena S. Naphthalene HH. 2,4-Dlnltrophanol* WW. Carbazola LLL Benzo(g,h,l)perylene 

E. 1,4-Dlchlorobanzena** T. 4-Chloroanlllne II. 4-Nltrophenol* XX. 01-n-butylphthalata MM.M~ Bls(2•Chlorolsopropyl!ethar 

F. 1,2-Dlchlorobenzene U. Haxachlorobutadlene** JJ. Dlbanzofuran VY. Fluoranthene** NNN. Aniline 

" 

G. 2•Methylphenol V. 4-Chloro-3-methylphenol** KK. 2,4-Dlnltrotoluane zz. Pyrene 000, fll•Nltrosodlmathylamlna 

H. 2,2'-0xybls(1-chloropropana) W. 2-Methylnaphthalena LL. Dlathylphthalata AAA. Butylbenzylphthalate PPP. J;Sanzolc Acid 

I, 4-Methylphenol X. Hexachlorocyclopentadlene* MM. 4-Chlorophenyl-phanyl ether BBB. 3,3'-Dlchlorobenzldlne QQQ. 8enzyl alcohol 

J. N-Nltroso-dl-n-propylamlne* Y. 2,4,6-Trlchlorophenol** NN. Fluorene CCC. Benzo(a)anthracena RRR. Pyridine 

K. Hexachloroethane Z. 2,4,5-Trlchlorophenol 00. 4-Nltroanlllne ODD. Chrysene sss. Benzldlna 
! 

L. Nltrobenzane AA. 2-Chloronaphthalana PP. 4,6-Dlnltro-2-methylphanol EEE. B1s(2-athylhexyl)phthalata TTT. 

M. lsophorona BB. 2-Nltroanllln• QQ, N·Nltrosodlphenylamlne (1 )** FFF. Dl·n-octylphthalate** .. ; uoo. 
,! ,< ,: '•.,. 

N. 2-Nltrophanol** CC. Dlmathylphthalate RR. 4-Bromophanyl-phanylathar GGG. Banzo(b)fluoranthen'a 
:··· ·vvi · 

O. 2,4·D1mathylphenol DD. Acanaphthylana SS, Haxachlorobanzane HHH, Benzo(k)fluorantb•'1• • .:www.· 
\•'•• :· ... /· ,, ' 

·,, '"''' ,: .. , ,;;,: .. ".;·,: •,.;• :. 
'''_''··i::·: .',1 ."'·::;,, I. ,,., ... 



LDC#:~«._/ 
SDG #:~--Clc<:::>.......a..~PT 
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

l v/-~/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
YIN MIA Were all %0 and RRFs within the validation criteria of <25 %0 and ~0.05 RRF ? 

Finding %D Finding RRF 
# Date Standard ID Compound (Limit: <25.0%) (Limit: >0.05) Associated Samples 

1hMll Or~ ~(b-o/ X ~.t:? Al,;{ --+-- ~r:::u-
17 / -H rt ? I . .:2--

.. 

CONCAL2S 

~age:~ 
ReVtewer~----'----

2nd Reviewer: ).__ 

, 

Qualifications 

~\/1,1'--... \ /,&--
/ ,/// 



LDC#:~ 

SDG#:~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qu'alifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~,;..:.....:._:N!!..!./A.,_ Was a LCS required? 

N /A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# Date LCS/LCSD ID Compound %R (Limits} %R (Limits) RPO (Limits\ Associated Samples 

.L. es/ -tJ 1.2L. re ' i~.:?,T 14-'1-l-3&i ( ) 54tr < ::::s. t::'Z) 1 A .JA + f-:: _;f..._ 
/ 

d(ls..n J313f2:> '=? "'if 4- ( I ) ( ) ( I ) 

I/ i.. ( f..11\..I .:::z.s_~ ( V ) ( ) ~T.61 v ) . 
( ) I ) I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I I 

( ) ( ) ( ) 

I ) ( ) ( ) 

( ) ( ) ( ' 
I ) ( ) ( ) 

I ) I ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) I ) ( ) 

( ) ( ) I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

Page: _Lot_l_ 
Reviewer: Q_____ 

2nd Reviewer: r( • 
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METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

e see qualifications below for all questions answered "N". Not applicable questions are identified as ·N/A". 

Page: __lot I 
Reviewer: q:::: 

2nd Reviewer: r( 
-=-

,__...._ ... N .... A__ Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
___ N .... A_ Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Date Sample ID Finding Associated Samples QualHlcatlons 

..All - - ..... J J.1.U. J IA} "· -' MA. \,,f_r,k /A-
I . 

I t!hA ~.IA I J - =~~ - - _,I() 

ll~-A ~. Ar. -..,,,.,... - ,11_ I 

')/<..ti Pk f111,; ~ J ' y:,_ 
- I -f .,...~ c_ ~ ,, 

,,,,._£. - o_ I 
. ('_ 

/ -.o,..k n~rf.J --·-' . I ), 

\ { 7 

... 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.2S 



LDC#:22575B2a 
SDG#: See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

~ 
(~ 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ua/Ka) 

Compound 2 3 

A 21 20 

PPP 48 62 

GG 11 11 

NN 11 11 

uu 67 94 

w 30 31 

xx 20 37 

yy 190 230 

zz. 170 170 

CCC 94 90 

EEE 320 230 

DDD 150 140 

GGG 87 94 

HHH 87 94 

Ill 86 94 

JJJ 50 45 

KKK 26 22 

LLL 54 46 

cc 20U 180 

JJ 20U 11 

WW 20U 11 

Page:_lgU 
Reviewer:._4---'--__ 

2nd Reviewer: Ji / 

Qualifications 
RPO 

(Parent Only) 

5 

25 

0 

0 

34 

3 

60 

19 

0 

4 

33 

7 

8 

8 

9 

11 

17 

16 

200 

200 

200 



LDC#:~, 
SDG#:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Initial Callbratlon Calculatlon Verification 

Page:_,Lof..L_ 
Reviewer:..::9=:t:::=_ 

2nd Reviewer: /l ·-,#:.·--

The Relative Response Factor (RAF), average RRF, and percent relative standard deviation (%RS0) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (AJ(C11)/(A11)(CJ A., = Area of compound, 
average RRF = sum of the RAFs/number of standards 
%RSD = f 00 * (SIX) 

C, = Concentration of compound, 
A11 = Area of associated Internal standard 
C11 = Concentration of Internal standard 
X = Mean of the RRFs S = Standard deviation of the RAFs, 

Renorted Recalculated Reoorted 
·. 

Calibration RRF RRF Average RRF 
# Standard ID Date Compound (Reference Internal Standard) (' ;,:;;- std) ( .::2s; std) (Initial) 

I~/- /vr {) .GrA=n~ 1.b"Pf-& /.~~ 1 Phenol (1st internal standard) 

Naphthalene (2nd Internal standard) .t'~4.C7J r.oc..- ~ ,..,, /J .f475T 4--
Fluorene (3rd Internal standard) .:3/...4.-.(J 3 . 3(.4-tJ :;;1; ,.2 torc 
P911t11chioi cpl 1a 1el-(4th internal standard) /) £4 I • P-:':J :.ip ~ ,. .()~2-0C: I .b-'r:..1 c;;b 
lili11(a ell=l¥fl>le!1¥11Pl:llf:lalate (5th internal standard) f>);:¢> I' I~£.-!-~ '. f Ph2-~ '? I .tJt 728'~ 
Benzo/alovrene 18th Internal standarnl I} ·'1"1h - ,,. If .v;~hl}~ - IJ J"f f 47;6 

2 RleAol ~nal standard) c~E=:.- IJ ,,;;T,6£:T ().5>T~7 IJ.~CJI 
Naphthalene (2nd Internal standard) I 

. 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

81s(2-ethylhexyl)phthalate (5th Internal standard) 

Benzo(al"'"ane (6th Internal standardl 

3 Phenol (1 st Internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd Internal standard) 

Pentachlorophanol (4th Internal standard) 

B1s(2 .. thylhexyl)phlhalate (5th Internal standard) 

Benzo(a)pyrane (8th Internal atandard) 

Recalculated 

Aver.geRRF 
(Initial) 

,.~/ 
()."f ,~4-
·1.2PoTO 
/ .a4-rs? 

.. I . fJ q.:z 8"~ 
IJ. ~-~..,,,..L,, 

Ii ~L/,,., I 

.· 

. 
i:'"' :t. ! 

·, , .. 

Reoorted Recalculated 

%RSD %RSD 

~ _::¥,qT? 8~~8 
14.efr~ ,4q7P( I 
1 '(f. ( L>T-t ,~. ( /S-2S 
/~. (;/'T~ I b.6fCf37 
(..i:. L.~~-3~2 -14.3tJM 
IA '; /,!{;T,,I ~ 1...q.-.}6T-? 

/\0 .q 127; I IJ . ?( /2t;;b 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do. not agree within 10.0% of the 
recalculated results. · · •.·· ,::;;: ;?,'<' '. ,. ··· · · · 

INICLC.2S 



LDC#~;;i.~ 
SDG#~~-

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Continuing Callbratlon Results Verification 

Page:_Lot_L_ 

Reviewer: ~ 
2nd Reviewer: J( -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds Identified below using the following calculation: 

% Difference= 100 * (ave. RRF • RRF)/ave. RRF 
RRF = (A.J(C._)/(A.)(CJ 

Where: ave. RRF = Initial calibration average RRF 
RRF = continuing calibration RRF 
A, = Area of compound, A. = Area of associated Internal standard 
C,"' Concentration of compound, c. = Concentration of Internal standard 

Reoorted Recalculated ·· 
. 

Calibration Compound (Reference Internal Average RRF RRF RRF 
# Standard ID Date Standard) (lnltlal) (CC) (CC) 

1 /"J b ~ / 00 J I /..2. ls"!J 1J Phenol (1st Internal standard) I.~~ 14-~.h f • A,,-J. n ~·· 
- I I Naphthalene (2nd Internal standard) /) '7 ( C;.[ 4:- I) -o/~!56 o-Cfot~ 

Fluorene (3rd internal standard) r.::2~bTCJ ,.~f::?t) r . :::2k:> r.2. t? 
~ (4th Internal standard) U l{ i.tJ4-f.;b f .t?C-34 X r .oo'74~ 
BleEa elb¥1beir.yl)gblbalate (5th internal ~J!i?d)"" I .P _Gf=:2t5g I .t,g,~ I.P8fbh 
Benzola}ovrene 16th Internal standard\ /J, ~Gf4-7~ I .J? 14 l £. /.P/4.. /£, 

2 ~ ~nternaJ standard) ~2-. 0.~P} () .bt:>74-d 0.bC~ 
Naphthalene (2nd Internal standard) l 

Fl uorene (3rd internal standard) 

Pentachlorophenol (4th Internal standard) 

B1s(2-ethylhexyt)phthalate (5th internal standard) 

Benzo(a\nvrene 16th lnt..,naJ standard\ 

3 Phenol (1 at internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th Internal standard) 

Bls(2-ethyfhexyl)phthalate (5th Internal standard) 

Benzo(a)pyrene (6th Internal standard) .. 
' 

Reoorted Recalculated 

%0 "•D 

6. c.:-- ~.£ 
O.h o.? 
c--. I £.c;> 
B. I B.T 
(} .q. /J.5 
I . "'7 I . ~ 

7.2- /. 3 
I 

. 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 1'0.0% of the 
recalculated results. · · · · ·· · · ·· · · · · 

CONCLC.2S 



VALIDATION FINIJINuS WURKSHEEI 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles {EPA SW 846 Method 8270) 

Page:__L ot.,L_ 
Reviewer: °== 

2nd reviewer: __ .... V:......,«:c..-

The percent recoveries (o/oR) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Tetphenykl14 

Phenokl5 

2-Auorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2·Dichlorobenzene-d4 

Sample ID: 

Nitrobenzene-dS 

2-Fluorobiphenyl 

T erphenyl-d14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-0ichlorobenzene-d4 

Sample ID: 

Nitrobenzene-dS 

2-Fluorobiphenyl 

T erphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Trlbromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.2S 

Surrogate 
Spiked 

~- -t:? ~. 

I 
V 

-3T.5 
I 

I 

1' 

.:::Z5.0 

Surrogate 
Spiked 

Surrogate 
Spiked 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

/5,,.:!!3T '"1 6t?. 8' 
I~, (4-~4 7,;i .4 
' cf .4-2.~ .2.... 77.£ 
3t'. :2-ft!b 2-P.~ 
~."'83'17 ~3-> 
33,rf32'b c/C. I 
~-~~1 66./ 
l~.34-G6 b/, 2. 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference ~6,. {) ··. .· ·:;::...::.. 
o. 

T2. -6 ·. JI 
TT.T .': () . r 
8P.~ 0 
63.P 0 ' I 
c::ro. .::2--- () I , 

~/;,. I () 
6 r , .:::t.. n ..:L-

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

! 



LDC#:£?? 
SDG #: i)...i/t/ 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Page:_LotL 
Reviewer: Cl--

2nd Reviewer: " 
''--

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) 

Where: SSC = Spike concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplJcate concentration 

LCS/LCSD samples: ~ f ::a.b f 0 

I CS 

Compound Percent Recovery Percent Recove i"'l<f~~-~-~ ~~ -' ~ •;,..,.~~ n , ~.., ~ , .,..,...~ 

L " ... . • • •. ·- .• ····-· ' 

Phenol 

N-Nitroso-di-n-propy1amine 

4-Chloro-3-meth henol 

Acena hthene 

Pentachioro henol 

Pyrene 

RPO 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 



LDC#:~c:?t( 
SDG#:~~ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 
Q 

Were all reported results recalculated and verified for all level IV samples? 

Page:---iot_L_ 
Reviewer: ___ ~---

2nd reviewer: ___ p<_""'"<-

~~ ~i~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (,I\JO.)(VJ(DF)(2.0) Example: 
(A.)(ARF)(V .,)(V)(%S) 

11 A. = Area of the characteristic ion (EICP) for the Sample I.D. ~ . : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. - '1#3}! -<tl. tJ 1. = Amount of internal standard added in nanograms H ~(? l( I H ) 
(ng) <-3i1.fti/ >< ( .5~S-?6)< I >< .:2 s-. I >< ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
or grams (g). 

(J 
pl~ v, = Volume of extract injected in microliters (ul) = _;,( 

v, = Volume of the concentrated extract in microliters (ul) ~ 
Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration ConcentraUon 

# Sample ID Compound ( ) ( ) QualificaUon 

RECALC.2S 



LDC Report# 22575B2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Lower Duwamish Waterway Group 

December 17, 2009 through January 11, 2010 

April 29, 2010 

Sediment 

Semivolatiles 

EPA Level Ill & IV 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QG62 

Sample Identification 

LDW-SS502-010-comp 
LDW-SS527-01 O** 
LDW-SS603-01 0 
LDW-SS502-010-compMS 
LDW-SS502-010-compMSD 

**Indicates sample underwent EPA Level IV review 

V:\LOGIN\Windward\Duwamish\22575B2B.RV1 1 



Introduction 

This data review covers 5 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per a modification of EPA SW 846 
Method 82700 using Selected Ion Monitoring (SIM) for Semivolatiles. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review 
(June 2008). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Level Ill criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGI N1Windward1Duwamish\22575B2B. RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for 
compounds. 

In the case where %R8Dwas greater than 15.0%, the laboratory used a calibration curve 
to evaluate the com pound. All coefficients of determination ( r2) were greater than or equal 
to 0.990. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% with the 
following exceptions: 

Date Compound %D Associated Samples Flag AorP 

1/29/10 Hexachlorobenzene 36.3 All samples in SDG J ( all detects) A 
QG62 UJ (all non-detects) 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

Date Compound %0 Associated Samples Flaa AorP 

1/5/10 N-Nitrosodiphenylamine 31.94 All samples in SDG J (all detects) A 
QG62 UJ (all non-detects) 

V:\LOGIN\Windward\Duwamish\22575B2B. RV1 3 



All of the continuing calibration relative response factors (RRF) for were within method 
and validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions: 

Extraction Compound 
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samcles 

10 1/26/10 Diethylphthalate 19 ug/Kg All samples in SDG QG62 

Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found in 
the associated method blanks. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits with the following exceptions: 

Spike ID 
(Associated MS (%R) MSD(%R) RPD 

Samples) Compound (Limits) (Limits) (Limits) Flaa AorP 

LDW-SS502-010-compMS/MSD Hexachlorobenzene 133 (40-130) 131 (40-130) - J (all detects) A 
(LDW-SS502-010-comp) 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

V:\LOGIN\Windward\Duwamish\22575B2B.RV1 4 



LCSID Compound %R (Limits) Associated Samples Flaa AorP 

LCS-012610 Benzyl alcohol 0 (40-130) All samples in SDG QG62 J ( all detects) p 
UJ ( all non-detects) 

Although the percent recovery for benzyl alcohol was severely low, using professional 
judgement, the associated results were qualified as estimated (J/UJ) since the MS/MSD 
percent recoveries were within the QC limits. 

Standard reference material was analyzed at the required frequency. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which 
a EPA Level IV review was performed. Raw data were not evaluated for the samples 
reviewed by Level 111 criteria. 

XII. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria for samples on 
which a EPA Level IV review was performed. Raw data were not evaluated for the 
samples reviewed by Level Ill criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a EPA Level IV review 
was performed. Raw data were not evaluated for the samples reviewed by Level Ill 
criteria. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 

V:\LOGIN\Windward\Duwamish\22575828. RV1 5 



XVI. Field Duplicates 

Samples LDW-SS527-01 O** and LDW-SS603-010 were identified as field duplicates. No 
semivolatiles were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW-55527,01 O** LDW-55603,010 RPO 

Butylbenzylphthalate 22 22 0 

V:\LOGIN\Windward\Duwamish\22575B2B.RV1 6 



Lower Duwamish Waterway Group 
Semivolatiles - Data Qualification Summary - SDG QG62 

SDG Samole Comoound Flag A orP Reason 

QG62 LDW-SS502-010-comp Hexachlorobenzene J (all detects) A Continuing calibration (o/oD) 
LDW-SS527-010** UJ (all non-detects) 
LDW-SS603-010 

QG62 LDW-SS502-010-comp N-Nitrosodiphenylamine J (all detects) A Continuing calibration (ICV 
LDW-SS527-01 o•• UJ (all non-detects) o/oD) 
LDW-SS603-010 

QG62 LDW-SS502-010-comp Hexachlorobenzene J (all detects) A Matrix spike/Matrix spike 
duplicates (% R) 

QG62 LDW-SS502-010-comp Benzyl alcohol J (all detects) p Laboratory control samples 
LDW-SS527-010** UJ (all non-detects) (o/oR) 
LDW-SS603-010 

Lower Duwamish Waterway Group 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QG62 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22575B2B.RV1 7 



CLDC #: 2257582b 
SDG#: QG62 

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources, Inc. 
Levet-N }tr/Ji 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D-SIM) 

Date:#,o 
Page:~f_L 

Reviewer:__,,,Q __ 
2nd Reviewer: U 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

'.: .. . .. A•"""" -I ~ 

I. Technical holdina times ..J Sampling dates: 1¥,r/,Pf--, 
II. GC/MS Instrument performance check -t. 
Ill. Initial calibration .J~ -:p_£.t!:). 'I 2-

IV. Continuing calibration/lCV M\I lc.V /~\/--< :::>$" 7 cJ 

M'\J / / 
V. Blanks 

VI. Surrogate spikes k-
VII. Matrix spike/Matrix spike duplicates /W\/ 
VIII. Laboratory control samples /('}.N Lt? C,, .,-._b.l 1 

\ 

IX. Reaional Qualitv Assurance and Quality Control N 

X. Internal standards 1--
XI. Target compound identification 

.,_ 

XII. Compound auantitation/CRQLs ..J'"' 
XIII. Tentatively identified compounds (TICs) N 
XIV. System performance 

xv. Overall assessment of data 

XVI. Field duplicates 

XVII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated S:fcples: 
n.11 ~ a 

1 LDW-SS502-010-comp 

2 LDW-SS527-010 ~~ 

3 LDW-SS603-010 

4 LDW-SS502-010-comPMS 

5 LDW-SS502-010-compMSD 

6 

7 

8 

9 

10 

22575B2b.wpd 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

<i ' 

<; I--

-wl tt:>:=~+? 
~ 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

M. B-1' /2? r -v 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

t/, ,/, l) 
/ / 



LDC#: '.;;>.:lS~ 
SDG#:de/ 

VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270C Q 

Were all percent relative standard deviations (%RSD) and relative response factors 
RRF within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? 

Did the initial calibration meet the curve fit a tance criteria of> 0.990? 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 25% and relative response factors (RRF) ~ 
0.05? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil / Water. 

les of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
RPO within the QC limits? 

Was an LCS anal ed for this SDG? 

SVOA-SW_2.wpd version 2.0 

Page:_Lot.= 
Reviewer: 9:-:: 

2nd Reviewer: It ,,, 



LDC#: .;;:>2....$?;~ VALIDATION FINDINGS CHECKLIST 
SDG#: ikL~ 

extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
the limits? 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within ! 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

Field blanks were identified in this SDG. 

nds were detected in the field blanks. 

SVOA-SW_2.wpd version 2.0 

PageA't 
Reviewer: 

2nd Reviewer: __ _ 

Findin s/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

A. Phenol** P, Bls(2•chloroethoxy)methane EE. 2,6-0lnltrotoluene 1T, Pentachlorophenol** 
•. 

111. aenzo(a)pyrene•• 

B. Bis (2-chloroethyl) ether a. 2,4-Dlchlorophenol** FF. 3-Nltroanlllne UU. Phenanthrene JJJ,. lndeno(1,2,3•cd)pyrene 

C. 2-Chlorophenol R. 1,2,4-Trlchlorobenzene GG. Acenaphthene** W. Anthracene KKK. Dlbenz(a,h)anthracene 

0. 1,3-0lchlorobenzene S. Naphthalene HH. 2,4-Dlnltrophenol* WW. Carbazole LLL. Benzo(g,h,l)perylene 

E. 1 ,4-0lchlorobenzene** T. 4-Chloroanlllne II. 4-Nltrophenol* XX. 01-n•butylphthalate MfJIM, Bls(2·Chlorolsopropyl!•ther 

F. 1,2-0lchlorobenzene U. Hexachlorobutadlene** JJ. Dlbenzofuran VY. Fluoranthene•• NNN.Anlllne 

G. 2•Methylphenol V. 4·Chloro-3-methylphenol** KK. 2,4-Dlnltrotoluene ZZ. Pyrene 000. N•Nltrosodlmethylamlne 

H. 2,2'-0xybls(1•chloropropane) W. 2•Methylnaphthalene LL, Dlethylphthalate AAA. Butylbenzylphthalate PPP. Benzolc Acid 

I, 4-Methylphenol X. Hexachlorocyclopentadlene• MM. 4-Chlorophenyl-phenyl ether BBB. 3,3 '-Dlchlorobenzldlne QQQ, Benzyl alcohol 

J. N-Nltroso-dl-n-propylamlne• Y. 2,4,6-Trlchlorophenol** NN. Fluorene CCC. Benzo(a)anthracene RRR. Pyridine 

K. Hexachloroethane Z. 2,4,5-Trlchlorophenol 00. 4-Nltroanlllne ODD. Chrysene SSS. Benzldlne 

L. Nltrobenzene AA, 2-Chloronaphthalene PP. 4,6-Dlnltro-2-methylphenol EEE. Bls(2-ethylhexyl)phthalate T1T. 

M. lsophorone BB. 2-Nltroanlllne QQ. N•Nltrosodlphenylamlne (1 )** FFF. 01-n-octylphthalate•• uuu. 
•. 

N. 2-Nltrophenol** CC. Dlmethylphthalate RR. 4-Bromophenyl•phenylether GGG. Benzo(b)fluoranthene vw. 

o. 2,4-Dlmethylphenol DD. Acenaphthylene SS. Hexachlorobenzene HHH. Benzo(k)fluoranthene WWW, 



LDC#:~ 1 

SDG#:~ 
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N NIA Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

l Y/N_N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
"{ rN/N/A Were all %0 and RRFs within the validation criteria of :::.25 %0 and ~0.05 RRF ? 

Finding o/oD Finding RRF 
# Date Standard ID Compound (Limit: .$_25.0o/o) (Limit: .2:,0.05) Associated Samples 

I ,;t;-/, b ,c~/ tJs:z,7 ·&& --3/. q4 ,,A+ C2J..-
// (~..; ) / " 

/ 

t M/ro ec o f...::!-<"1 "'5S 36__..::::!$ ,t.v1 + ,'? ,,I -

V I I 

~ 

CONCAL2S 

Page:-,lotL 
Reviewer: J 

2nd Reviewer: d <:.: 

, 

Qualifications 

'---l /i ,I. _\ /;A-
/ / 

--.J/CM /A-
/ / 



VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GCIMS BNA (EPA SW 846 Method 8270) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
,,..._+-~N~/A_ Was a method blank analyzed for each matrix? 
.,,=::,,..:..-:N:.:,l:.:..A.,_ Was a method blank analyzed for each concentration preparation level? 
tY N NIA Was a method blank associated with every sample? 
\v/N NIA Was the ~ntaminated? ~ yes, ple:~ualificatlon below. 
Blank extractiqn,,d}lte: I It' Blank analysis date: /'. / t:> 

Cone. units: ~ Associated Samples: 

I 

Blank extraction date: ____ Blank analysis date: __ _ 
Cone. units: Associated Samples: 

Compound -- II Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:_Lot_L 
Reviewer: 9::::-::: 

2nd Reviewer: t/' 
<....:.. 

Common contaminants such as the phthalates and TICs noted above that were detected In samples within ten times the associated method blank concentration were qualified as not detected, "U". Other contaminants 
within five times the method blank concentration were also qualified as not detected, "U". 

BNA_blank .wpd 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_.LofL 
Reviewer: o--,-

2nd Reviewer: t<,. <.. 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

associated MS/MSD. Soil/ Water. 
nQN NIA Was a MS/MSD analyzed every 20 samples of each matrix? 
l' rll JN/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

I MS MSD 
# Date MS/MSD ID Compound %R {Umlts) %R {Umits) RPO {Umlts) Associated Samples Qualifications 

.-4../!:> .:S::<;;. I 3~ th'J-130> / 3r fA!I-/Z.P> ( ) I -....l JJ .. -1-,/ A-

/ ( ) ( ) ( ) I 
( ) ( ) ( ) 

( ) ( . ') ( ) 
-

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

QC Umlts RPO QC Umlts RPO QC Umlts RPO QC Umlts RPD;::J 
Compound (Soll) (Soll) (Water) (Water) Compound (Soll) (Soll) (Water) (Wate 

A. Phenol 26-90% <35% 12-110% <42% GG. Acenaphthene 31-137% < 19% 46-118% < 31% 

C. 2-Chlorophenol 25-102% <50% 27-123% < 40"/o II. 4-Nitrophenol 11-114% < 50% 10-80"/o <50% 

E. 1,4-Dichlorobenzene 28-104% < 27% 36-97%' < 28% KK. 2,4-Dinitrotoluene 28-89% <47% 24-96% <38% 

J. N-Nitroso-cli-n-propylamlne 41-126% <38% 41-116% <38% n. Pentachlorophenol 17-109% <47% 9-103% < 50"/o 

R. 1,2,4-Trlchlorobenzene 38-107% < 23% 39-9&% <28% zz. Pyrene 35-142% <36% 28-127% < 31% 

V. 4-Chloro-3-methylphenol 26-103% <33% 23-97% <42% 



LDC #:.:2~'111;~ 

SDG#~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Pl se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~..:..;:,,,.~N::..:.IA..,_ Was a LCS required? 
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

I # 
LCS LCSD 

Date LCS/LCSD ID Compound %R(Llmlts) %R (Limits) RPO (Limits) Associated Samples 

,,t:. /~:,1::: .. --1? / ~,,6 / p ~AA t) ~ ... /~ ( l ( l 11.M -+- 12.J.~ 

( ) ( ) ( ) 

( l ( l ( l 

( l ( l ( ) 
A 

( ) ( ) ( ) ~ J,1,,a~ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I I \ ( I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( l 
( ) ( ) ( ) 

( ) ( ) ( ) 

·• ( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 
( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( } 

( ) ( ) ( } 

( ) ( ) ( ) 

"' 

Page:_LotL 
Reviewer: <Z--

2nd Reviewer: -A-
'--

Qualifications 

'\/tA.-...\ /-Y -,;--
/ / \ 

IUS.,/{jc..n W\ 
/ 

I 



SDG #:,$ef 'dPirl Field Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Were field duplicate pairs identified in this SDG? ~ 
~ Were target compounds identified in the field duplicate pairs? 

Concentration ( fa-1:J 41\ 
I -' 

Compound ..::l_ ___3. 

AX J. 2~ ~ .:::L._ 
I U 

Concentration I \ 

Compound 

Concentration ( 

Compound 

FLDUP4.2S 

- --~ ~ . .,......__ 
Reviewer: q....,~-

2nd reviewer: 1\:/ 

RPO 

2:> 

RPO 

RPO 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIUA I IVl'4 r"11'4Ull'4\:l.::t VYVM"-.::tncc I 

Initial Calibration Calculation Verification 
l"'age:__Lof.L_ 

Reviewer: q__.-
2nd Reviewer: d 

''--....__ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RS0) were recalculated forthe compounds identified below using the 
following calculations: 

RAF = (AJ(C.,.)/(A.,.)(CJ A., = Area of compound, 
average RAF = sum of the RRFs/number of standards 
%RS0 = 100 * (SIX) 

c. = Concentration of compound, 
A.,. = Area of associated Internal standard 
c.,. = Concentration of Internal standard 
X = Mean of the RRFs S = Standard deviation of the RRFs, 

•· 

Renorted - - Re 

Calibration RRF RRF Averag, RRF 
# Standard ID Date Compound (Reference Internal Standard) ( ;:::>. s std) c ~ 5td) (lnltlal) ._ 

1 I~~ !/s-/tP Pl'leRd (1st Internal standard) ~ /_ . .3q'f3;.,; f_3qq5~ f .+( b ,~ 
JllapblbaleRe (2nd Internal standard) R, 0 ::rro q£;- IJ . .277JqE; 0.2 rf',..:::2/ 2 

~ {3rd Internal standard) L...,c_ /.~03,, I. ~-3'( r f .5U:;i.45·. 
~1acbla:c1Jb11Pol (4th Internal standard) '!S "> tJ. l~zP4 IJ. /7'~ 

,. 
~. /'8't::f'T-3 -

Elle(2 alb¥1bllle¥l)pblbal.ale (5th Internal standard)A,,4 A- tl.8(/q~ (} .'~I/ q5 o .ns.:;;,~ ~. 
Benzo/ al r,vrene (6th Internal standard\ 

2 Phenol (1st Internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene {3rd Internal standard) 

Pentachlorophenol (4th Internal standard) 

81s(2-ethylhexyt)phthalate (5th Internal standard) 

Benzofa'"""ene (6th Internal standard\ 

3 Phenol (1st Internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd Internal standard) 

Pentachlorophenol (4th Internal standard) 

81s(2-ethylhexyl)phthalate (5th Internal standard) 

Benzo(a)pyrane (6th Internal standard) 

- . - orted Recalculated 

Aver11g,,RRF %RSD %RSD 
(lnltl111) 

I .4-/ t> I 2. ,.::?.5~~ ..:>,~q-6 
'(J .~ ~;2)'2 14 4-=2?1 t; 14.4-3~ 
I • c:;o.....J ,-. -:: . ~C?C14 ( 5.t!>~q s;-
/J~ I o"1 r -:: ~:r,~o A.rl~ 
fJ .T"if ~.2 (4.G7'f:"4~ 4.57J~-b 

I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported· results do not agree within 10.0% of the 
recalculated results. 

INICLC.2S 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:___Lof_.l_ 
Reviewer: Q___ 

2nd Reviewer: J 
"---

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing c~libratiori RRFs were recalculated for the 
compounds identified below using the following calculation: · 

% Difference = 100 * (ave. RRF • RRF)/ave. RRF 

RRF = (AJ(C._)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A., = Area of compound, A. = Area of associated Internal standard 
C, .. Concentration of compound, c. = Concentration of Internal standard 

· . 

Renorted Recalculated. 
... 

. 
Callbratlon Compound (Reference Internal Average RRF RRF RRF .. 

# Standard ID Date Standard) (lnltlal) (CC) (CC) . 

1 ec.6{:2!if fp'f/{ l ~ (1st Internal standard)"-J 1.+ro IL__ 12-1.~2-3~ /.3->3q25···· 
/ / Nej,1-111,!lfene (2nd Internal standard) 42 I).::?_~ /2 /J 2 ...... ...., . .,,.--.- .., I ().~~Cf ( 

' ~e (3rd Internal standard) ??- /.~ I -~ ,_::::::. r. 7s;. .::, r -::::> 
Pa 1tacl 1lorophenol (4th Internal standard)~ ";:=> l}.l 8~T7? 0.:::2-~,::;;; >30 /J . .25~~ 
B111t2 1111:aylb9X¥l~pl:l1Ralate (5th Internal ~ o :r1S" ,;:::;Q ;;v 0 tr_,.,.,,,, ~4 (}.~.A'" A" 2-~ 

Benzola'"""ene 16th Internal standard\ - .. 

. 
2 Phenol (1st internal standard) .;· ... 

Naphthalene (2nd Internal standard) 

Fluorene (3rd .Internal standard) 

Pentachlorophenol (4th Internal standard) 
... 
.·. 

B1s(2-ethylhexy1)phthalate (5th Internal standard) : 

Benzo/a\nvrene 16th Internal ..tandarrll 
. 

3 Phenol (1st Internal standard) 

Naphthalene (2nd Internal standard) 
·. 

Fluorene (3rd Internal standard) 

Pentachlorophenol (4th Internal standard) 

Bis(2-ethylhexyl)phthalate (5th Internal standard) 

Benzo(a)pyrene (6th Internal standard) 

' 
ReDorted Recalculated 

.·. . 

%0 "•D 
; 

6,. / 6, I 

14-.5 /4-.B' 
fb. T /6.7 

-3b, => ~ .. 7 
~.7 ;;20. 7 

. I 
. . 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reportechesults do not agree within 10.0% of the 
recalculated results. 

CONCLC.2S 



LDC#:~ 
SDG #· 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270) 

Page:____/of_£_ 
Reviewer:~ 

2nd reviewer:~ 

The percent recoveries (o/oR) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID· . 

Surrogate 
Spiked 

,' 

Nitrobenzene-d5 _::;>, 5 (/ 
2-Fluorobiphenyl 

;;·,, .,' I 
' V Terphenyt-d14 

.Phenol-d5 B Tl!5 
2-Fluorophenol 

2,4,6-Tribromophenol 
I 

2-Chlorophenok:14 I/ 

1,2-Dichlorobenzene-d4 p 5? 

Sample ID· . 

Surrogate 
Spiked 

Nitrobenzene..cf5 

2-Fluorobiphenyl 

Terphenyt-d14 

Phenol..cf5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol..cf4 

1,2-0ichlorobenzene-d4 

Sample ID· . 
Surrogate 

Spiked 

Nitrobenzene..cf5 

2-Fluorobiphenyt 

T erphenyl..cf14 

Phenok15 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol..cf4 

1,2-Dichlorobenzene-d4 

SURRCALC.2S 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

;.46bs:7/ G""f · 0 

/.8~/<f..2. T4-.4-
J.8~n~ T3. :::.t.... 

e?./8o75 s~./ 
/ 8153.3 4~-5 1 

3.Pp,9PP ~.t/ 
/·9511"3 =5.::2 • t:> 

1-4788~ .!!;'q, ~ 
I 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

6'8.7 tJ7 . I 

74 . .£ 

73, I 
'--58. ~ 
.-dc5.~ 

~- I I 

£d2P I ' 

e;r_ .;)- JI 

Percent 
Recovery Percent 

Recalculated Difference 

-

Percent 
Recovery Percent 

Recalculated Difference 



VALIDATION FINDINGS WORKSHEET LDC#:~ 
SDG#:~~ Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

\ 

Page:_Lof ..L.. 
Reviewer: q--

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC • SC)/SA 

RPO = I MSC • MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _..,J;.._,,_;6_c:s-________ _ 
l 

Compound 
F"""I':', ,.,,.,.,"""~" ,, _,, ""' -- ~-,~-~ .. ..,,.,~~-·'1 

l ~ . ' ' ·,~, "'"" ' ' ' '"'" '' " ' d 

Phenol 

N-Nltroso-di-n-propylamlne 

4-Chloro-3-meth henol 

Acena hthene 

Pentachloro henol 

Pyrene 

I I 7 

,~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Percent Recove 

(l~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported. results do not agree within 10.0% 
of the recalculated results. · · · · ~, •. · · · · · · · 



LDC#:~~_L, 
SDG#:~ 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Page:_jotl_ 
Reviewer: Q..--

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: Les--c:?@6/P 

~I I 

·., 

~ 
Spi~ I"" I"""' 

c(~ t n : 
Percent Recovery Percent Recovery 

ICS(-;CSD ' 
I l"C:,. 11"c:,.n - ... ___ ,_ - ""'--~1 .. 

Phenol 

N-Nitroso-di-n-propylamine l5b f\.J:k I r tP N;f- ,4-4-- 74:f-
4-Chloro-3-methytphenol 

Acenaohthene 

15b 1'l-k { t? '3 ~k hq ::2..1' ~q.,-Pentachloroohenol 
I ! Pyrene 

'( 

}: 

.:; ! 

I /"QII /"Qn 

RPO 

- ""---·-· ,,_._.., 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of guaUfications· and associated samples when reported 
results do not agree within 10.0% of the recalculated results. ·. · .. •· ·· ".'· ···. · ·.·· .· .· · 



LDC#~~ 
SDG~ 

VALIDATION FINDINGS WORKSHEET 
Samele Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 
, 

Were all reported results recalculated and verified for all level IV samples? 

Page:___/....of_L_ 
Reviewer: CJt.....,,___ 

2nd reviewer: , fL./ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration == fAJCl,}(VJ(DF)(2.0) Example: 
(A.}(RRF)(V J(V~(%S) 

:4A4 A,. == Area of the characteristic ion (EICP) for the Samplel.D. .;)_ . : 
compoundto be measured 

A. == Area of the characteristic ion (EICP) for the specific 
internal standard 

! 1. == Amount of internal standard ad"ed in nanograrns C-. a ~"'.:J! c,?. i?) H I ,?e?I? }( H l 
(ng) I )( 1-e?.~ )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
c c ~.78?::?:)J 

or grams {g). ,~ v, = Volume of extract injected in microliters (ul) = :::> 2 . 

~6 v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

o/oS = Percent solids, applic!lble to soil and solid matrices 
only. 

20 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

,, 

RECALC.2S 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22575 

Polynuclear Aromatic Hydrocarbons 



LDC Report# 2257582c 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwmaish Waterway Group 

December 15, 2009 through January 12, 2010 

April 29, 2010 

Sediment 

Polynuclear Aromatic Hydrocarbons 

EPA Level Ill & IV 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QG62 

Sample Identification 

LDW-SS503-043-com p 
LDW-SS503-043-compDL 
LDW-SS508-01 O** 
LDW-SS509-01 O** 
LDW-SS509-01 ODL ** 
LDW-SS523-01 O** 
LDW-SS525-010 
LDW-SS526-01 0 
LDW-SS526-01 ODL 
LDW-SS529-041-comp 
LDW-SS529-041-compDL 
LDW-SS530-010 
LDW-SS530-01 ODL 
LDW-SS531-010-com p 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-01 0 
LDW-SS601-01 0 
LDW-SS601-01 OMS 
LDW-SS601-01 OMSD 

**Indicates sample underwent EPA Level IV review 

V:\LOGIN\Windward\Duwamish\2257 5B2C. RV1 1 



Introduction 

This data review covers 20 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per a modification of EPA SW 846 
Method 8270D using Selected Ion Monitoring (SIM) for Polynuclear Aromatic 
Hydrocarbons. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Fu ran Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review 
(June 2008). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XVI. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Level Ill criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. The 
cooler temperature for samples LOW-SS525-010, LOW-SS526-010 and LOW-SS526-
01 OOL was reported at 10.6°C upon receipt by the laboratory. Using professional 
judgment, associated results were not qualified as estimated since polynuclear aromatic 
hydrocarbons are not expected to degrade significantly during transport. 

All other cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 30.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 25.0% . 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) for were within method 
and validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic 
hydrocarbon contaminants were found in the method blanks. 
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VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for LDW-SS529-041-compDL and LDW
SS530-01 ODL . Since the samples were diluted out, no data were qualified. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPO) 
were within QC limits with the following exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Compound (Limits) (Limits) (Limits) Flag AorP 

LDW-SS601-010MS/MSD Fluoranthene 154 (40-130) - - J (all detects) A 
(LDW-SS601-010) 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

Standard reference material was analyzed at the required frequency. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which 
a EPA Level IV review was performed. Raw data were not evaluated for the samples 
reviewed by Level Ill criteria. 

XII. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 
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Samole Comoound Findina Criteria Flag AorP 

LDW-SS503-043-comp Fluoranthene Sample result exceeded Reported result NA -
Pyrene calibration range. should be within 

calibration range. 

LDW-SS509-010** Phenanthrene Sample result exceeded Reported result NA -
Fluoranthene calibration range. should be within 
Pyrene calibration range. 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

LDW-SS526-010 Fluoranthene Sample result exceeded Reported result NA -
Pyrene calibration range. should be within 
Chrysene calibration range. 

LDW-SS529-041-comp Phenanthrene Sample result exceeded Reported result NA -
Anthracene calibration range. should be within 
Fluoranthene calibration range. 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g, h, i)perylene 

LDW-SS530-010 Naphthalene Sample result exceeded Reported result NA -
2-Methylnaphthalene calibration range. should be within 
1-Methylnaphthalene calibration range. 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2, 3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NIA = Not applicable 

For the results above flagged "Not applicable", the affected compound results in the 
associated samples were deemed unusable and did not warrant qualification of the data. 
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Sample Compound Findina Flaa . ~ 

LDW-SS503-043-comp Benzo(b)fluoranthene Due to lack of resolution between these compounds in J (all detects) A 
LDW-SS508-010** Benzo(k)fluoranthene the samples, the laboratory performed the quantitation J (all detects) 
LDW-SS509-01 O** using the total peak area and reported the average 
LDW-SS509-01 ODL •• concentration for both compounds. 
LDW-SS523-010** 
LDW-SS525-010 
LDW-SS526-010 
LDW-SS526-01 ODL 
LDW-SS529-041-comp 
LDW-SS529-041-compDL 
LDW-SS530-010 
LDW-SS530-01 ODL 
LDW-SS531-010-comp 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-010 
LDW-SS601-010 

The actual values of these compounds may be lower or higher than the values reported 
by the laboratory. 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a EPA Level IV review 
was performed. Raw data were not evaluated for the samples reviewed by Level Ill 
criteria. 

XV. Overall Assessment 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

Sample Compound Flag AorP 

LDW-SS503-043-comp Fluoranthene R A 
Pyrene R 

LDW-SS503-043-compDL All TCL compounds except R A 
Fluoranthene 
Pyrene 
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Samole Comoound Flag AorP 

LDW-SS509-010** Phenanthrene R A 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b)fluoranthene R 
Benzo(k)fluoranthene R 
Benzo(a)pyrene R 

LDW-SS509-01 ODL •• All TCL compounds except R A 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

LDW-SS526-010 Fluoranthene R A 
Pyrene R 
Chrysene R 

LDW-SS526-01 ODL All TCL compounds except R A 
Fluoranthene 
Pyrene 
Chrysene 

LDW-SS529-041-comp Phenanthrene R A 
Anthracene R 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b)fluoranthene R 
Benzo(k)fluoranthene R 
Benzo( a)pyrene R 
lndeno( 1,2,3-cd)pyrene R 
Dibenz(a,h)anthracene R 
Benzo(g,h,i)perylene R 

LDW-SS529-041-compDL All TCL compounds except R A 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
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I Samele I Comeound I Flaa I 
LDW-SS530-010 Naphthalene R 

2-Methylnaphthalene R 
1-Methylnaphthalene R 
Acenaphthene R 
Fluorene R 
Phenanthrene R 
Anthracene R 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b)fluoranthene R 
Benzo(k)fluoranthene R 
Benzo(a)pyrene R 
lndeno( 1,2,3-cd)pyrene R 
Dibenz(a,h)anthracene R 
Benzo(g,h,i)perylene R 

LDW-SS530-01 ODL All TCL compounds except R 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

AorP I 
A 

A 

Samples LDW-SS523-01 O** and LDW-SS601-010 were identified as field duplicates. No 
polynuclear aromatic hydrocarbons were detected in any of the samples with the 
following exceptions: 

Concentration (ug/Kg) 

Compound LDW-SS523-010** LDW-S5601-010 RPO 

Naphthalene 5.7 4.8U 200 

Acenaphthylene 9.5 10 5 

Acenaphthene 4.8 6.3 27 

Fluorene 6.2 6.3 2 

Phenanthrene 42 81 63 
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Concentration (ua/Kal 

Compound LDW-SS523-010** LDW-SS601-010 RPD 

Anthracene 22 32 37 

Fluoranthene 150 230 42 

Pyrene 90 150 50 

Benzo(a)anthracene 65 94 36 

Chrysene 150 180 18 

Benzo(b)fluoranthene 85 110 26 

Benzo(k)fluoranthene 85 110 26 

Benzo(a)pyrene 72 110 42 

lndeno(1,2, 3-cd)pyrene 49 68 32 

Dibenz(a,h)anthracene 17 26 42 

Benzo(g,h,i)perylene 66 81 20 

XVII. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG QG62 

SDG Sample Compound Flag AorP Reason 

QG62 LDW-SS601-010 Fluoranthene J (all detects) A Matrix spike/Matrix spike 
duplicates (%R) 

QG62 LDW-SS503-043-comp Benzo(b )fluoranthene J (all detects) A Compound quantitation and 
LDW-SS508-010** Benzo(k)fluoranthene J (all detects) CRQLs (peak resolution) 
LDW-SS509-01 o•• 
LDW-SS509-01 ODL •• 
LDW-SS523-01 O** 
LDW-SS525-010 
LDW-SS526-010 
LDW-SS526-01 ODL 
LDW-SS529-041-comp 
LDW-SS529-041-compDL 
LDW-SS530-010 
LDW-SS530-010DL 
LDW-SS531-010-comp 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-010 
LDW-SS601-010 

QG62 LDW-SS503-043-comp Fluoranthene R A Overall assessment of data 
Pyrene R 

QG62 LDW-SS503-043-compDL All TCL compounds except R A Overall assessment of data 
Fluoranthene 
Pyrene 

QG62 LDW-SS509-010** Phenanthrene R A Overall assessment of data 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b )fluoranthene R 
Benzo(k)fluoranthene R 
Benzo(a)pyrene R 

QG62 LDW-SS509-01 ODL •• All TCL compounds except R A Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

QG62 LDW-SS526-010 Fluoranthene R A Overall assessment of data 
Pyrene R 
Chrysene R 

QG62 LDW-SS526-01 ODL All TCL compounds except R A Overall assessment of data 
Fluoranthene 
Pyrene 
Chrysene 
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SDG Sample Compound Flaa AorP Reason 

QG62 LDW-SS529-041-comp Phenanthrene R A Overall assessment of data 
Anthracene R 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b )fluoranthene R 
Benzo(k)fluoranthene R 
Benzo(a)pyrene R 
lndeno(1,2,3-cd)pyrene R 
Dibenz(a,h)anthracene R 
Benzo(g, h,i)perylene R 

QG62 LDW-SS529-041-compDL All TCL compounds except R A Overall assessment of data 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h}anthracene 
Benzo(g, h,i}perylene 

QG62 LDW-SS530-010 Naphthalene R A Overall assessment of data 
2-Methylnaphthalene R 
1-Methyl naphthalene R 
Acenaphthene R 
Fluorene R 
Phenanthrene R 
Anthracene R 
Fluoranthene R 
Pyrene R 
Benzo(a)anthracene R 
Chrysene R 
Benzo(b )fluoranthene R 
Benzo(k)fluoranthene R 
Benzo(a)pyrene R 
lndeno(1,2,3-cd)pyrene R 
Dibenz(a,h}anthracene R 
Benzo(g, h, i}perylene R 

QG62 LDW-SS530-01 ODL All TCL compounds except R A Overall assessment of data 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b }fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g ,h,i}perylene 
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Lower Duwamish Waterway Group 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary 
-SDG QG62 

No Sample Data Qualified in this SDG 
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CLDC #: 2257582c 
SDG#: QG62 

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources, Inc. 
Level ~ pr/Jt" 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 82700-SlM) 

Date~d-o 
Page:~-

Reviewer: a.:::::==--
2nd Reviewer: l ,/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V<111". . 4r.t:1.:a I I 
~ .. 

I. Technical holdina times 4A] Samplina dates: 171~/t->tq - t,/, 2--/1 
/ 

II. GC/MS Instrument oerformance check , -
Ill. Initial calibration 

"""' IV. Continuing calibration/lCV ~-- IC-\/ /~V ~ -,,s 7 a 
V. Blanks -4r- I ( 

VI. Surrooate spikes /(v\' 
VII. Matrix spike/Matrix spike duplicates ~Alt 
VIII. Laboratory control samples 

..t"J..Kt"J. 
/_/IC::...~ -

IX. Reaional Qualitv Assurance and Qualitv Control N 

X. Internal standards -I: -
XI. Taraet comoound identification ~ r--. 

XII. Compound Quantitation/CRQLs ~ 
XIII. Tentatively identified compounds (TICs) ~l 
XIV. System performance * xv. Overall assessment of data M 
XVI. Field duplicates -1Ml rt> ::6+ I 1( 
XVII. Field blanks ~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R= Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Val,itted 5:JJ'.ples: ~ I 
JJ ~ --

11 / 
,,, 

uB-o /~6 (7) 1 / LDW-SS503-043-comp LDW-SS529-041-compDL 21 31 

2 LDW-SS503-043-compDL 12"" LDW-SS530-010 22 32 

3 LDw-sss£.01 o *,-{., 131' ' LDW-SS530-010DL 23 33 

4 LDW-SS509-010 
,+-y 

14/ LDW-SS531-010-como 24 34 

I !,c¥ 
fow-SS533~omp 5 LDW-SS509-01 ODL 15, 25 35 

6 , "LDW-SS523-010 ~ 
16 / 

i, 
LDW-SS544-010-comp 26 36 

7 .1 LDW-SS525-010 .. 17 {DW-SS547-010 27 37 

8 ., LDW-SS526-010 "18 I LDW-SS601-010-946-- 28 38 

9/ LDW-SS526-01 ODL ,19 LDW-SS601-01 O...e4t>MS 29 39 

10 / LDW-SS529-041-comp 20 LDW-SS601-01 Cl-Q4QMSD 30 40 

22575B2c.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270C " 

Were all percent relative standard deviations (o/oRSD) and relative response factors 
RRF within method criteria for all CCCs and SPCCs? 

Was a curve fit used for evaluation? 

Did the initial calibration meet the curve fit a lance criteria of> 0.990? 

Were all percent relative standard deviations (o/oRSD) ~ 30% and relative response 
factors RRF > 0.05? 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 25% and relative response factors (RRF) ~ 
0.05? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil / Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
RPO within the QC limits? 

an LCS anal ed for this SDG? 

SVOA-SW _2.wpd version 2.0 

/ 

/ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

. 

A. Phenol** P. Bls(2-chloroethoxy)methane EE. 2,6·D1n1trotoluene TT. Pentachlorophenol** 
",- '-,,·--,··; 

111.ee11i:o(a)pyrene** 

B. Bis (2-chloroethyl) ether a. 2,4-Dlchlorophenol** FF. 3-Nltroanlllne UU. Phenanthrene JJJ.,lr:ideno(1,2,3·cd)pyrena 

C. 2-Chlorophenol R. 1 ,2,4· Trlchlorobenzene GG. Acenaphthene** W. Anthracene KKK. .. Dlbenz(a,h)anthracene 

:. .. 

D. 1,3-Dlchlo~obenzene s. Naphthalene HH. 2,4·D1nltrophenol* WW. Carbazola LLL. Benzo(g,h,l)perylene 

E. 1,4-Dlchlorobanzene** T. 4-Chloroanlllne II. 4-Nltrophenol* XX. Dl-n•butylphthalata \ . MtJIM;·.e1s(2•.Chlorolsopropyl!ether 

F. 1,2-Dlchlorobenzene U. Hexachlorobutadlene** JJ, Dlbenzofuran VY. Fluoranthana** NNN.Anlllna . 
G. 2•Methylphenol V. 4-Chloro-3-methylphanol** KK. 2,4·D1n1trotoluene zz. Pyrene ooo.·.N·Nltrosodlmethylamine 

. 
H. 2,2'-0xybls(1•chloropropane) W. 2-Methylnaphthalene LL. Dlethylphthalate AAA. Butylbenzylphthalate ) PPP. Benzolc Acid 

I. 4•Methylphenol X. Hexachlorocyclopentadlana* MM. 4-Chlorophanyl-phenyl ether BBB. 3,3 '·Dlchlorobanzldlna QQQ, Benzyl alcohol 

J. N-Nltroso-dl-n-propylamlne* Y. 2,4,6-Trichlorophanol** NN. Fluorene CCC. Benzo(a)anthracene RRR. Pyridine 

K. Hexachloroethane Z. 2,4,5-Trichlorophenol 00. 4-Nitroanlllne DDD. Chrysene sss. Benzldlne 

L. Nltrobenzana AA. 2·Chloronaphthalene PP. 4,6-Dlnltro-2-methylphenol EEE. Bls(2•athylhexyl)phthalate 

~~lvtl~l~~ 
M. lsophorone BB. 2-Nitroanlllne QQ, N-Nltrosodiphenylamlne (1 )** FFF. 01-n•octylphthalate** uuu. __./ I 

N. 2·Nitrophenol** CC. Dlmethylphthalate RR. 4-Bromophenyl-phenylether GGG. Benzo(b)fluoranthene VW; 

. 
a. 2,4-Dimethylphenol DD. Acenaphthylene SS. Hexachlorobenzene HHH. Benzo(k)fluoranthene WWW • 

. • 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the · limits? 

Were the major ions(> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within! 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

Field blanks were identified in this SDG. 

" nds were detected in the field blanks. 

SVOA-SW_2.wpd version 2.0 

Yes No NA 
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Reviewer: St= 

2nd Reviewer: tt .-:: 
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LDC#:~ 
SDG #: ~ c.k21A.Y'! 

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~ll"lddt h d d th t h . I h Id" f ~~ a es ave excee e e ec rnca o mg ,mes. 
Yi A Were all cooler temperatures within validation criteria? 

\ 
METHOD : GC/MS BNA (EPA SW 846 Method 8270) 

Sample ID Matrix Preserved Sampling Date Extraction date 

'r- vi Tu .J.... Q_ ((} b 
\ 

ECHNICAL HOLDING TIME CRITERIA 

later: Extracted within 7 days, analyzed within 40 days. 
oil: Extracted within 14 days, analyzed within 40 days. 

HT.2S 

Analysis date 

Page:_j_ot_/_ 
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2nd Reviewer: I\../ 

Total# 
of Days Qualifier 
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LDC#:~-c__ 
SDG #:3ek::a~ 
METI-IOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIUAI IUN t'INUIN\.'i~ VVUHl\.~t1t:t:I 

Surrogate Recovery 

Pl l'fi f b I f II f d "N" N t r bl t' 'd t'fi d "N/A" e~= qua 1 ,ca ,on e ow or a ques ions answere . o app rca e ques ions are I en 1 1e as . 

Page:__,L...of.,L_ 
Reviewer: 9:-:::: 

2nd Reviewer: I(_ 

Y Were percent recoveries (%R) for surrogates within QC limits? 
Y XrNIA ) If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
y N IN 1Af If any %R was less than 1 o percent, was a reanalysis performed to confirm %R? 

# Date Sample ID Surrogate 'YoR (Limits) 

"/.3 ( ~,X/ ,:fr- f ' 6:>0 ( -
I I ( 

(I ( ~,x.} I; t' ( -
( 

( 

( 

( 

( 

( 

( 

( 

( 

.. ( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

* QC limits are advisory QC Limits (Soil) QC Limits (Water) QC Limits (Soil) 
S1 (NBZ) = Nitrobenzene-d5 23-120 35-114 S5 (2FP)= 2-Fluorophenol 25-121 
S2 (FBP) = 2-Fluorobiphenyl 30-115 43-116 S6 (TBP) = 2.4,6-Tribromophenol 19-122 
S3 (TPH) = Terphenyl-d14 18-137 33-141 S7 (2CP) = 2-Chlorophenol-d4 20-130* 
S4 (PHL) = Phenol-d5 24-113 10-94 S8 (DCB) = 1,2-Dichlorobenzene-d4 20-130* 

SUR.2S 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

--
auplificatlons 

/\k> /'lb_ L-? (/ 

I / I 

ii/ I 
I 

QC Limits (Water) 
21-100 
10-123 
33-110* 
16-110* 

---

--· 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_j,ptj_. 
Reviewer: q.;_--

2nd Reviewer: t\.. 
""' 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

k associated MS/MSD. Soil / Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound %A (Limits) %A (Limits) RPO (Limits) Associated Samples Qualifications 

J~/.2(7 Y7 f~<M-/~l ( ) ( ) I'?) ----J~~/ A-
'/ ' I ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
-

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

QC Umits RPO QC Umits RPO QC Umits RPO QC Umits RPO 
Compound (Soil) (Soll) (Water) (Water) Compound (Soll) (Soll) (Water) (Water) 

A. Phenol 26-90% < 35% 12-110% < 42% GG. Acenaphthene 31-137% < 19% 46-118% < 31% 

C. 2-Chlorophenol 25-102% < 50% 27-123% < 40% II. 4-Nitrophenol 11-114% < 50% 10-80% < 50% 

E. 1,4-Dlchlorobenzene 28-104% < 27% 36-97% < 28% KK. 2,4-Dinitrctoluene 28-89% < 47% 24-96% < 38% 

J. N-Nitroso-di-n-propylamine 41-126% < 38% 41-116% < 38% n. Pentachlorophenol 17-109% < 47% 9-103% < 50% 

R. 1,2,4-Trlchlorobenzene 38-107% < 23% 39-9a% < 28% zz. Pyrene 35-142% < 36",{, 26-127% < 31% 

V. 4-Chloro-3-methylphenol 26-103% < 33% 23-97% < 42% 



LDC#:~;!<. 
SOG #: µ_.e,-/ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as ·N/A•. 

Page: __/..of,f__ 
Reviewer: 0:--

2nd Reviewer: _ _.,...,f,___ 
'-

Y N NA Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
N N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

-~ /_ ..... __P;--_b ~e=- e__ 
~ 

# Date Sample ID I Finding / Associated Samples QuallflcaUons 

'-· YY. z....z.... ....._ .- fl- L I NA /) I / . - - "'Q"-- .l.7'11!1;,,. / ~ 

/ / I 

4 tA tl y)( z."'Z- • c.c..e.. 4 
' 

.J>btt:> ' ------- . H>-J-~ 
I I 

'Z YY. -z:_z.. 7) <t>i> ~ 
' / 

lb u11 vV Y'/. ~ <::"CC 1>Zb ~ ( {) 
---~,... HHrt. 11 / ~J,kl 
~ c. ~L-

.,. 

l.:2 ~. ,Al .m-.~. N /.(' UIA .vv f'2--
I I ,_._....-: 

YY. ~.Gee .l'.lXI>~ -~~ 
/.fl.J J.J I//~ .f4t:.~~ ' 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.2S 



LDC#:~ I 
SDG#:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __/of_f_ 
Reviewer: Q::: 

2nd Reviewer: vZ. 
--.... -<..;,---

+:-....:-..:...N .. A-'- Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
N N A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Date Sample ID Finding Associated Samples Qualifications 

- /. 3-1~ --- ...,. o.,.,.,nl t-1- t-1 r1 w,,,, p I . ~ ( ~ -!Ld-;. / ll - , ' . 
"4 ,A ,.,, Cl\. /;( '7lAR :::g,~,:J I 

I fLl. d I 1.J:>..Rl/l re::::_ -
,/) t:v:t' J -~ ,,( /,,c-,t/ {) ~ 

-.b,i.r o A ,-.1}.,,_ ~,,) IA1 aJ 
v~ ,r ~Llli' ~~6U Ir 

/ ., 

/' ..f>.Pv< f=::-- r? rYt:I w _...,. - rl-ed i 
I I 

/ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.2S 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _Jof_j__ 
Reviewer: 9- :;-

2nd Reviewer: - ...... ~(______--

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples aualHlcatlons 

I "'/'I. :az_. I ,t_/ A-
/ 

,::L -A-ii ...exurb+ YY., 22 ~ 

\ I 

..4 uv<. YY. z'2 -~. 4 
Z!>zt>cJ) . _:; ~~. 11-HH . fl' 

' 

~ .A.I ( P *--'"' .... + /JL ~- .. g 5 
(~( -#4~ 

\ 

8 Y'/. :zz.. (b<D-c!:> ~ 

I 

~ ""41 l ._fy, -, L I abPU O :J/ ~ q ,I/ , I I 

Comments:----------------------------------------------------

OVR.2S 



METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: Q__ 

2nd Reviewer: ".\,., 
== 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~N N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples QualHlcatlons 

/ r; IA IA • V V Y'/ . .2.-2 • ~,,.. j>J:,J 10 ~/~ 
-- .I'. H ,-hf.11 I . "-J~ 1,..-.fA-

\ 

' ' 
L/ L-

1 ( ...Ji r ( J x /'j! D-t- abc:vt-R.- I I 
I 

I:>- $.W. -n-T. ~. f.J N uvf ,~ 
1/V. Y"/.22. CCC. ]>tD'b 

,_:-;,;:;_ ~ . +H+ M- . f I l .~-J 
1 '-'~ .~L--c:. --.-

e:. ~r/ .£iv,,--:~+ c;( b1JIAO .If J::i --f-=:::> ,/ 
\ 

Comments:--------------------------------------------------

OVR.2S 



LDC#:2257582c 
SDG#: See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS PAHs (EPA SW 846 Method 8270D-SIM} 

/fv)N NA 

/~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ua/Kg) 

Compound 6 18 

s 5.7 4.8U 

DD 9.5 10 

GG 4.8 6.3 

NN 6.2 6.3 

uu 42 81 

w 22 32 

yy 150 230 

zz 90 150 

CCC 65 94 

DDD 150 180 

GGG 85 110 

~HHH- 85 110 
I 

Ill 72 110 

JJJ 49 68 

KKK 17 26 

LLL 66 81 

Page: /_ofl _ 
Reviewer~--'-----

2nd Reviewer: As 

Qualifications 
RPD 

(Parent Only) 

200 

5 

27 

2 

63 

37 

42 

50 

36 

18 

26 

26 

42 

32 

42 

20 



LDC#:~c... 
SDG#: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_j_of_L 
Reviewer: c::i-----

2nd Reviewer: c -v""-<....::--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RS0) were recalculated for the compounds Identified below using the 
following calculations: 

RRF = (AJ(C11)/(A.)(CJ A,, = Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RS0 = 100 * (SIX) 

C, = Concentration of compound, 
A11 = Area of associated Internal standard 
C11 = Concentration of Internal standard 
X = Mean of the RRFs S = Standard deviation of the RRFs, 

·,, 
Reoorted Recalculated Reoorted ·· .. 

Callbratlon RRF RRF Average RRF' 
# Standard ID Date Compound (Reference Internal Standard) ( ;;? . es std) ( ;.>std) (lnltlal) 

t...-__A:z Phenol (1st internal standard) ' 1 

'Yo/-°! f 

Naphthalene (2nd internal standard) . p :34- / ,0-34- .05.3 
V 

Fluorene {3rd Internal standard) /. ::2G7 /.~, / .23;B 
Fie! 1tat:l 1le1 cpl 11111cf (4th Internal standard) (A L{ . f { ~ , II ct . /5,2-
els(i! ed 1yll-,11iyl~pblbalalP (5th Internal standard) J>J> "P . I --rs .,~ . (( b .. 

Benzol al cvrene 16th internal standard! .(/ c;;;"V I • /l c;;-z:.;> / .tJ.:4-,?; 

2 Phenol (1st Internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd Internal standard) 

Pentachlorophenol (4th Internal standard) 

B1a(2-ethylhexyl)phthalate (5th Internal standard) 

Benzo(alr,vrene (6th internal standard! 

3 Phenol (1st internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd Internal standard) 

Pentachforophenol (4th internal standard) 

811(2-ethylhaxyf)phthalate (5th Internal standard) 
' 

Benzo(a)pyrana (6th Internal standard) 

, .. 
Recalculated Reoorted Recalculated 

Av~,.~e;f:lRF I %RSD %RSD 
{Initial) 

.()5~ ,~., ~., 
.-::>:-~ 3~ -:s .-h 
. '=3 ;;a_ ~. c.;-- 3,__s 
.f(&r 3 , I ._3.I 
.(l.,d....h. ~ c:> .~.o 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported. results. do not agree within 10.0% of the 
recalculated results. . . . . . . . a • 

INICLC.2S 



. 
LDC#:~a....... 
SDG#:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

VALIDATION FINDINGS WORKSHEET 
Continuing Callbratlon Results Verification 

Page:__J.01.J_ 
Reviewer: ~'-I~-

2nd Reviewer:,--.+..:.&...-
" <.:..: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF • RRF)/ave, RRF 
RRF = (A.J(C0)/(A0)(C.J 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, 
C, .. Concentration of compound, 

Callbratlon Compound (Reference Internal Average RRF 

# Standard ID Date Standard) (Initial) 

1 cc._o r..:2~ tb&/i () Phenol (1st Internal standard) 1.1'5' 
I / Naphthalene (2nd Internal standard) I !JS,.~ 

Fluorene (3rd Internal standard) / • ..2~ 
~ 

Plll'l!aeAleFepbei:icll (4th Internal standard) U lf /./-32-
Blet!i! e1R,li'tell)ll1'h1Raillla (5th Internal st!fid~{"' ,, ' I th 
Benzo/alnvrene 16th internel Rtandartil ,.~£. 

2 ec-JJpqA I /..2 ~/, D Phenol (1st Internal standard) 
I / / Naphthalene (2nd lnternel standard) I. tJz;'? 

Fluorene (3rd Internal standard) t.2~ 
~led ilc,roi,l1Bl'lol (4th lnternel standard)f!{ /4 ) • / ==3 .;z_ 
Blq(2:ilb~blll!¥!)1X1!bal!lle (5th Internal s~~c(' /, I l~ 
Benzo/alnVl'ene 16th Internal standartil I .(Jd-:Z 

3 Phenol (1st Internal standard) 

Naphthalene (2nd Internal standard) 

Fluorene (3rd Internal standard) 

Pentachlorophenol (4th Internal standard) 

Bis(2-ethythexyt)phthalate (5th Internal standard) 

Benzo(a)pyrene (6th Internal standard) 

A._ = Area of associated Internal standard 
C0 = Concentration of Internal standard 

Renorted Recalculated <' 
'i ', :; 

RRF RRF 
(CC) (CC) ; 

; 

. t' '=>(? ( :d._ I, 0$6?2J: 
1- ~0-26,h r -~0.·-,L/ ·•· 

I./ I ( tJ4- t. // 'Tt?+-
I· 14113> 1. {4-11? 
I ,/-;;f.Z.;;!L /, (}~>/.) 

: 

.tPh(r5Y /. {),6r6X 
I ·2b ( I/J .:::i.L,,r Ip 
. /.::>3>t7 / . l..:23':f! 

/. lt'.h_5_3. · !PG~ ::::5 
-0.2.:J.' q . fJ ..::,...2 ' "' .. 

I 

,. •. 

Reoorted Recalculated 
. 

%0 %0 

04 o.4-
.4.2 4_2.__ 
I . ::::> /r ~ 
::=;;, .,,.,Z;.__ ~.2. 
o.o " . C/ 

' 
/ 

tJ, X t}.~' 
t? .Uf' o.q 

I'/ . 1 
_. 

I!). /S ) 

.t) . <,,;r ,t? - 9 
~-~ __:;;; • ..;..->:, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CONCLC.2S 



LDC#:~~/ 
SDG #:..ze.l...,._=-""""".a'""-~ 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270) 

Page:__L.ofL__ 
Reviewer: Q--

2nd reviewer: ~. / 
0 

The percent recoveries (o/oR) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID· . 
Surrogate 

Spiked 

I· 

.,·- d.1tJ-... _ ·- w C :::.s ~ 
2fiuor~biph;'nyl ,J 14-IM<- .l.,,-

Terpherivl114 

Phenol-df 

2-Fluor/phenol 

2,4,6f ribromophenol 

2-e,<1orophenok:14 

1.!.~;_."'·"'''""-""''""'ene-c:14 

Sample ID· . 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-0ichlorobenzene-d4 

Sample ID· . 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.2S 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

,.q6457 6S. 5-

2.S'f oSS- 8fo,7 ·. 
·. 

Percent 
Surrogate Recovery 

Found Reported 

-

Percent 
Surrogate Recovery 

Found Reported 

-

Percent 
Recovery Percent 

Recalculated Difference 

6~. s;- o . ':? 

~6.6 tJ \ I 
I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#:~c:_ 
S DG #: f)..,P-./ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Page:_Jof-+
Reviewer: C,--.--

2nd Reviewer: , < 
~ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSC • SC)/SA 

RPO = I MSC • MSC I • 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: /c:f /:;?P" ---'-7 .......... ---------

I I 
Spii Sample Spiked Sample 

Ao/- d Con~~tion Con~tlo 
Compound (, ~ ;;--./) (r~ ( { , -.. 

.... ut:1n I I .... ....... 
Phenol 

N-Nltroso-di-n-propylamine 
~ 

4-Chloro-3-methvlphenol 

Acenaohthene I# f4-T 6.3. 1.::2 T tBf 
Pentachloroohenol 

Pyrene t44. 14T lstJ .::2-Ts ;2~.::;a. 

I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

'i .,. • .·.·· •. I I .. _._,_ c:i-•"- aa-•·•- .,,_,,,l n,,_,, __ ._ . MS!MSD 

Percent Recovery I I Percent Recovery RPO 

< r .. ___ _._., .. ___ ,_ - .. ___ , .... - .. ___ ,_ .. ,_._., 

. 

~-(5 '?f.:3,g ·~-~ ~4_25 3 , I 3. I 

36. 1f ~.a- &q,4 bq+ 15,/ o., 
I I I 

,, .,,,. 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. · · · 



VALIDATION FINDINGS WORKSHEET LDC#:~. 
SDG#~ Laboratory Control Sample/Laboratory Control Sample Duplicates Results Meri.fication 

METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Page:_iof_L 
Reviewer:q. --.--

2nd Reviewer: 1,, z.,. 

" 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS/LCSD samples: ..t:..e.s.4' (..:2b C 0 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample dupli~te concentration 

Compound 

Phenol 

N-Nitroso-cti-n-propylamine 

4-Chloro-3-methvlphenol 

Acenaohthene 

Pentachloroohenol 

Pyrene 

, ,...,, 

Spl15,e 
~~lt\d 

(~~) 
I 

I r:!\:n 

,~ 
,~ 

Spike 
Co~~lon 

¥ T I.I) 

, ,...,, I r:!\:n 

(0 3 

I Io 

ICS 

Percent Recovery PercenfRecoverv 
., ___ ,_ 

... 

I 

TE'.7 Too<T 
••• 

·.· 

,,...,,.,....,n 

RPO 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. .· · · · · · 



LDC#:~c.__ 1 

SDG#:~ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___Lot_f _ 
Reviewer: e+== 

2nd reviewer: ____ f:...,(.._..,_c_ 
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 

Were all reported results recalculated and verified for all level IV samples? ~ 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A.)(l,)(V.)(DF)(2.0) Example: 
(AJ(RRF)(V J(VJ(%S) 

A. = Area of the characteristic ion (EICP) for the Samplel.D. .4 . 5 : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Con,..~ 'r l( .::, _tJ l( ..:; ... ,,,, I ,. = Amount of internal standard added in nanograms 2{ H 
(ng) <itf.% )( '. p !; >)( ?.:26 )( I )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
or grams (g). 

q/.6~~2> v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

o/oS = Percent solids, applicable to soil and solid matrices 
only. 

20 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

,9 

RECALC.2S 

} 

' 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22575 

Polychlorinated Biphenyls 



LDC Report# 22575B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

December 15, 2009 through January 12, 2010 

April 29, 2010 

Sediment 

Polychlorinated Biphenyls 

EPA Level Ill & IV 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QG62 

Sample Identification 

LDW-SS502-010-comp 
LDW-SS527-01 O** 
LDW-SS603-010 
LDW-SS503-043-com p 
LDW-SS508-01 O** 
LDW-SS509-01 O** 
LDW-SS523-010 
LDW-SS525-01 0 
LDW-SS526-01 0 
LDW-SS529-041-comp 
LDW-SS530-01 0 
LDW-SS531-01 0-com p 
LDW-SS533-043-com p 
LDW-SS544-010-comp 
LDW-SS547-010 
LDW-SS523-01 OMS 
LDW-SS523-01 OMSD 
LDW-SS525-01 OMS 
LDW-SS525-01 OMSD 

**Indicates sample underwent EPA Level IV review. 

V:\LOGIN\Windward\Duwamish\22575B3B.RV1 1 



Introduction 

This data review covers 19 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review 
(June 2008). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all other samples. Raw data were not 
evaluated for the samples reviewed by Level Ill criteria since this review is based on QC 
data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOG1N\Windward\Duwamish\22575B3B.RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. The 
cooler temperature for samples LOW-SS525-010 and LOW-SS526-010 was reported at 
10.6°C upon receipt by the laboratory. Using professional judgment, associated results 
were not qualified as estimated since polychlorinated biphenyls are not expected to 
degrade significantly during transport. 

All other cooler temperatures met validation criteria. 

II. GC/ECD Instrument Performance Check 

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections. 

Ill. Initial Calibration 

Initial calibration of multicomponent compounds was performed for the primary 
(quantitation) column as required by the method. 

The percent relative standard deviations (%RS0) were less than or equal to 20.0% for 
all compounds. 

Retention times (RT) of all compounds in the calibration standards were within QC limits 
for samples on which a EPA Level IV review was performed. Raw data were not 
evaluated for the samples on which a Level Ill review was performed. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits. 

The percent difference (%0) of the second source calibration standard were less than or 
equal to 20.0% for all compounds with the following exceptions: 

V:\LOGIN\Windward\Duwamish\22575B3B.RV1 3 



Associated Affected 
Date Standard Column Compound %D Samples ComDound Flaa AorP 

1/15/10 01148044 ZB35 Aroclor-1268 21.2 LDW-SS527-010'* Aroclor-1268 J (all detects) A 
LDW-SS603-010 UJ (all non-detects) 
LDW-SS503-043-comp 
LDW-SS508-01 O** 
LDW-SS525-010 
LDW-SS531-010-comp 
LDW-SS544-010-comp 
LDW-SS547-010 
LDW-SS525-01 OMS 
LDW-SS525-010MSD 
MB-0126102 

1/27/10 0127A021 ZB35 Aroclor-1268 24.0 LDW-SS502-010-comp Aroclor-1268 J (all detects) A 
LDW-SS509-01 o•• UJ (all non-detects) 
LDW-SS523-010 
LDW-SS526-010 
LDW-SS529-041-comp 
LDW-SS530-010 
LDW-SS533-043-comp 
LDW-SS523-01 OMS 
LDW-SS523-01 OMSD 
MB-012610 

Retention times (RT) of all compounds in the calibration standards were within QC limits 
for samples on which a EPA Level IV review was performed. Raw data were not 
evaluated for the samples on which a Level Ill review was performed. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks. 

VI. Surrogate Spikes and Internal Standards 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (o/oR) and relative percent differences (RPD) 
were within QC limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (o/oR) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 
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X. Pesticide Cleanup Checks 

a. Florisil Cartridge Check 

Florisil cleanup was not required and therefore not performed in this SDG. 

b. GPC Calibration 

GPC cleanup was not required and therefore not performed. 

XI. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which 
a EPA Level IV review was performed. Raw data were not evaluated for the samples 
reviewed by Level Ill criteria. 

XII. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria for samples on 
which an EPA Level IV review was performed. Raw data were not evaluated for the 
samples reviewed by Level Ill criteria. 

XIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

Samples LDW-SS527-010** and LDW-SS603-010were identified as field duplicates. No 
polychlorinated biphenyls were detected in any of the samples with the following 
exceptions: 

Concentration (ua/Kal 

Compound LDW-SS527-01 O** LDW-SS603-010 RPD 

Aroclor-1248 23 23 0 

Aroclor-1254 37 35 6 

Aroclor-1260 31 20 43 

XV. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Polychlorinated Biphenyls - Data Qualification Summary - SDG QG62 

SDG Sample Compound Flag AorP Reason 

QG62 LDW-SS502-010-comp Aroclor-1268 J (all detects) A Continuing calibration (ICV 
LDW-SS527-010** UJ (all non-detects) %D) 
LDW-SS603-010 
LDW-SS503-043-comp 
LDW-SS508-01 o•• 
LDW-SS509-010** 
LDW-SS523-010 
LDW-SS525-010 
LDW-SS526-010 
LDW-SS529-041-comp 
LDW-SS530-010 
LDW-SS531-010-comp 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-010 

Lower Duwamish Waterway Group 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
QG62 

No Sample Data Qualified in this SDG 
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LDC #: 2257583b 
SDG#: QG62 

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources, Inc. 
Level IV ;I!f /~ 

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082) 

Date: ~/~/-o 
Page:_!pf _j_ 

Reviewer: G==-
2nd Reviewer: £1./ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

Xa. 

Xb. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

V::.lirl::itinn Ar .. ,. ..... -

Technical holdino times ,,,{AAJ Samplino dates: l.::Y(_$;; clq -
GC/ECD Instrument Performance Check (7\; 

Initial calibration .Jr 
ContinuinQ calibration/lCV 4AI l~ V / c:?c::-.. V ::::5. _!;2. 0 7 &I 

~ 
/ ( 

Blanks '<::J 

Surrooate spikes <h-
Matrix spike/Matrix spike duplicates d,-. 

Laboratorv control samples J. r- /CI?'" 

Regional quality assurance and quality control N 

Florisil cartridge check N 

GPC Calibration N 

Taroet compound identification 1 
Compound quantitation and reported CRQLs tj -
Overall assessment of data ~ --
Field duplicates ~I 7> ;;;: ::2 + ...=:> . 
Field blanks N 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

,_ 

t /,.-2-/, /J 

/ 

V~,t;1;~~: 

1 J LDW-SS502-010-como "'11 / LDW-SS530-010 21 u.fo- o f2b I tJ 31 
?" 

12 I 
V 

uP., -IJ 12L11J z... 2 LDW-SS527-010 *'io LDW-SS531-010-comp 22 32 

3-y' LDW-SS603-010 13 I LDW-SS533-ol?-comp 23 33 

4.,., LDW-SS503-043-comp 14 1 LDW-SS544-010-comp 24 34 

5 -y LDW-SS~01 O tt- 151, LDW-SS547-010 25 35 

6 t LDW-SS509-010 ~ 16 I LDW-SS523-01 OMS 26 36 

7 I LDW-SS523-010 17 I LDW-SS523-01 OMSD 27 37 

8 )' ' 181 LDW-SS525-010 / LDW-SS525-01 OMS 28 38 

9 I LDW-SS526-010 .- 19 >" LDW-SS525-01 OMSD 29 39 

10 [ LDW-SS529-041-comp 20 30 40 

22575B3bW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:/ GC HPLC 

Did the laborato 

Were all ercent relative standard deviations %RSD < 20%? 

Was a curve fit used for evaluation? 

Did the initial calibration meet the curve fit acce tance criteria of> 0.990? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
RPD within the QC limits? 

Were erformance evaluation PE 

Were the erformance evaluation PE sam les within the acce tance limits? 

C.C: HPI C:-SW?.wnd version 1.0 

Page:_,Lof ~ 
Reviewer: 9:::---: 

2nd Reviewer: it- / 



VALIDATION FINDINGS CHECKLIST 

Field blanks were identified in this SDG. 

Tar et com ounds were detected in the field blanks. 

GC HPLC-SW2.wod version 1.0 

Page:~of.;:).... 
Reviewer: 9=-

2nd Reviewer: p L 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha•BHC I. Dleldrln a. Endrln ketone Y. Aroclor-1242 G_G. 

B. beta•BHC J.4,4'•DDE R. Endrln aldehyde Z. Aroclor-1248 HH. 

C. dalta-BHC K.Endrln S. alpha.Chlordane AA. Aroclor-1254 II. 

D. gamma-BHC L. Endoaulfan II T. gamma-Chlordane BB. Aroclor~1260 JJ. 

E. Haptachlor M.4,4'-DDD U.Toxaphena CC.OB 608 KK. 

F. Aldrin N. Endoaulfan sulfate V. Aroclor-1016 DD. DB 1701 LL. 

G. Heptachlor epoxlde 0.4,4'-DDT W. Aroclor-1221 
EE.A Yt>d O'( -{ ::zt>~ MM. 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. NN. 

Notes: ___________________________________________________ _ 



LDC#:~~ 
SDG#:~~ 

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

/',.II r-irrled dates have exceeded the technical holding times. 
\ (iJ N~/ A Were all cooler temperatures within validation criteria? 

I METHOD:/GC HPLC 

Sample ID Matrix Preserved Samolina Date Extraction date Analvsis date 

8-Gf Te, l \'T'°',( ~~) (O i: I) 0 

\ 

TECHNICAL HOLDING TIME CRITERIA 
VOLATILES: Water unpreserved: Aromatic within 7 days, non-aromatic within 14 days of sample collection. 

Water preserved: Both within 14 days of sample collection. 
Soils: Both within 14 days of sample collection. 

EXTRACT ABLES: 
Water: 
Soil: 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

Total# of Days 

Page:_j_ot_/_ 
Reviewer: 9---

2nd Reviewer: Z. 

Qualifier 

Tu')(" 
J_ 

! 

I 
! 

i 

I 



LDC#:~~ 
SDG#:~ 

METHOD: _ GC _ HPLC (EPA ____ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
t type of continuing calibration calculation was performed? _%0 or _RPD 

=-..,,,~.!!J/A!...!.. Were continuing calibration standards analyzed at the required frequencies? 
-'/..-:c=-..:.N=/A'-'-- Did the continuing calibration standards meet the %D / RPD validation criteria of ,::15.0%? 
~el IV Only 

Page:_LotL 
Reviewer: ~ 

2nd Reviewer: v< ....__ 

~ !.~(~------- \~'er~Jhc EE? .. t?r.~~-[?.n_tin'!_es for -~JI calibrated c9m_p_ou=n~d=s=w=it=hi=n=th=e=ir=re=s=l=p=e=ct=iv=e=a=cc=e=p=ta=n=ce==w=in=d=ow=s=;?========;============;i 

r _L... [ ;~nda,d ~lumn '""'"""' I COmJ>OUOd - /L:.' ,":'~., RT(Llmltsl Associated Samole, Qualifications 

~ /u'-t /-it-
/ / r~ F~-~~ ;~2- --2J3:~~===t =, . C2 -~- ! i ~~ :i:~ 

II" ·ll -. ...() ,~ ~ . .;;rf-.2.-13,~-» ~ ~----------~:p - - . ---~ ~ -, .6-7~~-l 1·l---l_/t __ u.-,-....1-/--'l?r=-=---II 

) '~Ji~"it;"°£o""'---~--/----u 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

A. D. G. J. M. 
B. E. H. K. 0. 
C. F. I. L. P. 



LDC#:~~ 

SDG#~ 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD:~GC~HPLC(EPA~~~~~~~ 

Were field duplicate pairs identified in this SDG? 
Were target compounds detected in the field duplicate pairs? 

A 

I )Aj'?f \ 

Compound _:::a.... ....'.::!!::,. 

z... ..::::,-3 .:;2. 3 

AA 3/ ~--
BB .3 I ~/) 

I I 
Coaceatcatior ! ) 

Compound 

I I 
Coaceatcatior ! ) 

Compound 

I \ 

Compound 

V:\Validation Worksheets\GC\FLDUP4. GC 
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Reviewer: °rf---

2nd reviewer: ;iJ 
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RPO 

17 
6 

4-3> 

RPO I 

RPO I 

RPO 



METHOD: GC / HPLC . --- ----

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_l_ot_/_ 
Reviewer: q__ 

2nd Reviewer: ,~ 
<:.::::. 

The calibration Factor (CF), average CF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

CF =A/C 
average CF = sum of the CF/number of standards 
%RSC= 100 * (SIX) 

Calibration 
# Standard ID Date 

1 ,~ )'14/io ~-I - BJ3-I -
2 

I~ l)/7'0 
Bfs--1 -
BR-/ -

3 -
---

4 -
-

A = Area of compound, 
C = Concentration of compound, 
S = Standard deviation of the CF 
X = Mean of the CFs 

Comnound 

(~) 
(;;;$~) 

( ..2._B5) 

(..2-B ~J 

- - . . . . . - ""---·-··'-"""-' 

, P.1F std) (0 ~F std) 
Average CF Average CF 

.(initial) (Initial) %RSD %RSD 

d. //bT t / 167 tJ.J,36 0. (/36 , /.3 11.3 
0 J / / 'lS~ It?. II~ ·1J 114-T 0. f 14-7 10 . .6 (()-rb 

0. /':23a...,.. I) l=Bg-r ~. /.2/ t1 J?. ~ f::>/pg ~ 3.::a( ~-.3~ 
IJ .o "if aT' ~ I') :"'7?31' .. I) .IJ l<!:2_ c- / l'J.tl~/ I '8-:fS2. ,~~, 

I I f 

. Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10. 0% of the recalculated 
results. 



METHOD:GC~~~~-HPLC~~~-

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~ofj__ 

Reviewer: D--
2nd Reviewer: 0 

"-

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified below 
using the following calculation: 

% Difference= 100 • (ave. CF - CF)/ave. CF 
CF= A/C 

Calibration 
# Standard ID Date 

I ' 11212 tfBoUl}67ro 
2 ifJ.2o f 8002 Y0b 
3 o r;:;2qAc,o{ 17~!{0 

4 

Where: ave. CF= initial calibration average CF 
CF= continuing calibration CF 

A = Area of compound 
C = Concentration of compound 

- - - - ~ 

Average CF(leal)/ CF/Cone. CF/Cone. %0 %0 
Compound CCV Cone. CCV CCV 

1:-1 z::::~ 
I 

~52).t) :::23 Cf. b .:23 q .-6 4.~ 4 I 
JI _:24:;?_ If ;:, 4 .:;? • lJ 3. ~ 3.~ 

BB-I (.::2~~s) ?..sz:>. Cl 1:~i1~:~ 
I 

~-£, -- 66 
BB-I (~~) V I . 1S I.~ 

/ 

J"'=i;;lz_ I ( ..;zj35) ?£2) .o 1~:i--~1~-~1 ..3. LS 3.'? ,- _.J.___..- f 
' 

,B13-I ( ..z"f3,~) .::2 £;Z) . t) 4,0 4.t:1 

_J I IE I I 
Comments: Refer to Continuing Cal.ibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC#:~ 

SDG#~ 

METHOD: /Ge HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 Where: SF = Surrogate Found 
SS - Surrogate Spiked t -

Sample ID: 

Surrogate Surrogate Percent 
Surroaate Column/Detector Spiked Found Recovery 

I I I I I Reeorted 

"--- z~ r;;:- (f.0 q.T ,~1 -.: -
~H'x Zj3~- '8. () 6 .tJ 74-.b 

s amp e ID: 

Surrogate Surrogate Percent 
Surrogate Column/Detector Spiked Found Recoverv 

I I I I I Reeorted 

S I ID ampe : 

Surrogate Surrogate Percent 
Surroaate Column/Detector Spiked Found Recoverv 

I I I I I Reeorted 

Percent 
Recovery 

I Recalculated I 
I ::.?_ I 
TS::: 

Percent 
Recovery 

I Recalculated I 

Percent 
Recoverv 

I Recalculated I 

Page:__Lot_L 

Reviewer: G-
2nd reviewer:_ ..... z,...R'.----

" 
Percent 

Difference 

I 
0 I 

t}~ 

Percent 
Difference 

I 

Percent 
Difference 

I 



VALIDATION FINDINGS WORKSHEET LDC#:~P 

SDG#~~ Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 
Page:+of_j_ 

Reviewer: 9=: 
2nd Reviewer: -'C 

'-. 

METHOD: ~GC _HPLC 

The percent recoveries (%R) and Relative Percent difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100* (SSC-SC)/SA 

RPO = I SSCLCS - SSCLCSD I * 2/(SSCLCS + SSCLCSD) 

LCS/LCSD samples: :.£. es- pP6 (1J 

,5c.i 
1..-..1 LCS L 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

+?B, '20~ NA---,, ( 

Where: SSC = Spiked sample concentration 
SA = Spike added 
LCS = Laboratory control sample percent recovery 

Spiked Sample LCS 

C~nmn 
Percent Recovery 

LCS LCSD Reported Recalc. 

(~ NA- --rr.~ Tr.~ 
( 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I LCSD II LCS/LCSD I 
I Percent Recovery II RPD I 
I Reeorted I Recalc. II Reeorted I Recalc. I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

V:\Validation Worksheets\GC\LCSDCLC_GC.wpd 



LDC #:=-~'f:~ / 
SDG~ @IA.YY 

METHOD: ~GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_j_otJ_ 

Reviewer: ~ 
2nd Reviewer:~ 

The percent recoveries (o/oR) and relative percent differences (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 
%Recovery = 100 * (SSC - SC)/SA Where 

RPO =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 

MS/MSD samples: I /.../r r 
'/ 

( #di><J .... MS MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

_BP t?T. I ~ 

SSC = Spiked sample concentration 
SA = Spike added 
MS = Matrix spike 

l1~l Spike Sample 

~o~,~~ 
MS MSD 

~.2_s:- ( t7h I- I 17 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I Matrix seike II Matrix seike Duelicate II MS/MSD I 
I Percent Recovery II Percent Recovery II RPD I 
I Reeorted I Recalc. II Reeorted I Recalc. II Reeorted I Recalc. I 

TJ;:.:T 7S.' 7q'. I Tq 37 37 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 



LDC#:~~/ 
SDG#:~~ 

METHOD: /Ge HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

Page:J.ofL 
Reviewer: 9=:::: 

2nd Reviewer: ,_,r 
~ 

(RF)(Vs or Ws)(%S/100) 
Sample ID._..;2._ __ Compound Name--'~""'~"'------~----------

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID Compound 
( 

Reported Recalculated Results 
Concentrations Concentrations Qualifications 

) ( ) 

Comments:----------------------------------------------------

SAMPCALew.wpd 
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LDC Report# 22575B4 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Lower Duwamish Waterway Group 

December 15, 2009 through January 12, 2010 

April 29, 2010 

Sediment 

Metals 

EPA Level Ill & IV 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): QG62 

Sample Identification 

LDW-SS502-010-comp 
LDW-SS527-01 O** 
LDW-SS603-01 0 
LDW-SS503-043-comp 
LDW-SS508-01 O** 
LDW-SS509-01 O** 
LDW-SS523-010 
LDW-SS525-01 0 
LDW-SS526-01 0 
LDW-SS529-041-comp 
LDW-SS530-010 
LDW-SS531-010-comp 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-01 0 
LDW-SS502-010-compMS 
LDW-SS502-01 0-com pD UP 

**Indicates sample underwent EPA Level IV review 

V:\LOGIN\Windward\Duwamish\22575B4.RV1 1 



Introduction 

This data review covers 17 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 200.8 and EPA SW 
846 Method 7000 for Metals. The metals analyzed were Antimony, Arsenic, Cadmium, 
Chromium, Cobalt, Copper, Lead, Molybdenum, Mercury, Nickel, Selenium, Silver, 
Thallium, Vanadium, and Zinc. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blanks are summarized in Section IV. 

Field duplicates are summarized in Section XIV. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\2257584. RV1 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% . 

Ill. Calibration 

An initial calibration was performed. 

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met. 

CRDL standards for ICP and AA were analyzed and reported as required. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Maximum 
Method Blank ID Analvte Concentration . -

PB (prep blank) Copper 0.3 mg/Kg LDW-SS502-010-comp 
Zinc 1 mg/Kg LDW-SS527-01 O** 

LDW-SS603-010 
LDW-SS502-010-compDUP 

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was 
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis 
of each analyte. The sample concentrations were either not detected or were significantly 
greater (>SX blank contaminants) than the concentrations found in the associated method 
blanks. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 

V:\LOGIN\Windward\Duwamish\2257584.RV1 3 



VI. Matrix Spike Analysis 

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated 

Samoles) Analvte %R(Limits) Fla!:! AorP 

LDW-SS502-010-compMS Antimony 12.8 (70-130) J ( all detects) A 
(LDW-SS502-010-comp UJ (all non-detects) 
LDW-SS527-01 O** 
LDW-SS603-01 O 
LDW-SS502-010-compDU P) 

Although the percent recovery for antimony was severely low, using professional 
judgement, the associated results were qualified as estimated (J/UJ) since the post spike 
percent recovery was within the QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated 

Samoles) Analvte RPD (Limits) Difference (Limits) Flaa AorP 

LDW-SS502-010-compDU P Nickel 30.8 (,;30) - J (all detects) A 
(LDW-SS502-010-comp UJ (all non-detects) 
LDW-SS527-01 O** 
LDW-SS603-010) 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Internal Standards 

All internal standard percent recoveries (%R) were within QC limits. 

X. Furnace Atomic Absorption QC 

Graphite furnace atomic absorption was not utilized in this SDG. 

XI. ICP Serial Dilution 

ICP serial dilution was not performed for this SDG. 

V:\LOGIN\Windward\Duwamish\22575B4.RV1 4 



XII. Sample Result Verification 

All sample result verifications were acceptable for samples on which an EPA Level IV 
review was performed. Raw data were not evaluated for the samples reviewed by Level 
111 criteria. 

XIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

Samples LDW-SS527-01 O** and LDW.:.SS603-010 were identified as field duplicates. No 
metals were detected in any of the samples with the following exceptions: 

- ... , 

Analyte LDW-55527-010** LDW-55603-010 RPD (Limits) 

Arsenic 18.5 16.7 10 (,;50) 

Chromium 20 25.8 25 (,;50) 

Cobalt 6.7 8.6 25 (,;50) 

Copper 31.4 39.7 23 (,;50) 

Lead 10 15 40 (,;50) 

Mercury 0.09 0.10 11 (s50) 

Nickel 16 21 27 (,;50) 

Vanadium 46.9 60.7 26 (s:50) 

Zinc 62 80 25 (,;50) 

XV. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\2257584.RV1 5 



Lower Duwamish Waterway Group 
Metals - Data Qualification Summary - SDG QG62 

Samale Analvte Flaa AorP Reason 

QG62 LDW-SS502-010-comp Antimony J (all detects) A Matrix spike analysis (%R) 
LDW-SS527-010** UJ (all non-detects) 
LDW-SS603-010 
LDW-SS502-010-compDUP 

QG62 LDW-SS502-010-comp Nickel J (all detects) A Duplicate analysis (RPO) 
LDW-SS527-01 O** UJ (all non-detects) 
LDW-SS603-010 
LDW-SS502-010-compDU P 

Lower Duwamish Waterway Group 
Metals - Laboratory Blank Data Qualification Summary - SDG QG62 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22575B4.RV1 6 



LDC #:---'2=2=5"'""7"'"'58=-4-'-----
SDG #:____,Q=G=6=2=-----

VALIDATION COMPLETENESS WORKSHEET 

Laboratory: Analytical Resources, Inc. 
Level !>' yi:(fi=--

METHOD: Metals (EPA Method 200.8, EPA SW 846 Method 7000) 

Date: J. - I C, - 10 

Page:_Lof_L 
Reviewer: M (.., 

2nd Reviewer: , no < 
V 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

u .. 1;..-~tinn .a .. ,..~ r"'..nm ..... ,.,ntco 

I. Technical holdina times .Ar.L 
SamplinQ dates: I ~-t~-O't f~ll'OtJ~ l-1.;)-IO r.:JV'I 

II. ICP/MS Tune A V 

Ill. Calibration A C f.\Dl- ~to{ l 7o- 130 % ) 

IV. Blanks sw 
V. ICP Interference Check Sample (ICS) Analysis A 
VI. Matrix Spike Analysis 

VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) 

IX. Internal Standard (ICP-MS) 

X. Furnace Atomic Absorption QC 

XI. ICP Serial Dilution 

XII. Sample Result Verification 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

xv Field Blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Sample~_ ~ ~ (V 
n I I $ 111"\eYJ 

' ' 1 LDW-SS502-010-comp 11 

' LDW-SS527-010 *io 
, 

2 12 

3 I LDW-SS603-010 13 J 

' 14 I 4 LDW-SS503-043-comp 
I 

5 
-SSS"OB- tjc 

LDW-SS50l8-010 15 l 
I \ojt' 16 I 6 LDW-SS509-010 

I 
7 LDW-SS523-010 17 I 

8 
I 

LDW-SS525-010 18 

9 ' LDW-SS526-010 19 

10 I LDW-SS529-041-comp 20 

Notes: 

5..J M '5 
Sw 'DV ~ 

A LCS 

A 
1'J 411of vt: l;z/?.J 
N Ill.of P 0-r + O" vvie._.g{ 
A 
A 

Sw D = ;>-+3 

N 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

LDW-SS530-010 21 

LDW-SS531-010-comp 22 
• u113-

LDW-SS533-0~-comp 23 

LDW-SS544-010-comp 24 

LDW-SS547-010 25 

LDW-SS502-010-compMS 26 
0Ut-' 

LDW-SS502-01 O-compM9B 27 

rr.s 28 

29 

30 

'lt-1~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

-------------------------------------------

22575B4W.wpd 



LDC# ~ '.)--5 7 t;' B Lf 
SDG #_=Q~G~b~;;l.~-

VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 6010/7000/6020) 

time? 

Were the r r number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercur and 65-115% fu, c anid" QC limil5? 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SOG? If no, Indicate which matrix does not have an associated MS/MSO or 
MS/OUP. Soil I Water. 

Were the MS/MSO percent recoveries (%R) and the relative percent differences 
(RPO) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration b a factor of 4 or more, no action was taken. 

Were the MS/MSO or duplicate relative percent differences (RPO}~ 20% for 
waters and~ 35% for soil samples? A control fimit of+/- Rl(+/-2X Rl for soil) was 
used for samples that were .'.:. 5X the Rl, induding when only one of the duplicate 
sam le values were < 5X the Rl. 

For sample concentrations > RL, are applicable duplicate injection RSO values < 
20 ? L vellV on 

MET-SW.IV version 1.0 

/ 
/ 

/ 

i/ 

/ 

Page:_f_of __d__ 
Reviewer: M & 

2nd Reviewer: v----



LDC# dd5i5' Bl-/ 
SDG #_~Q~G=-..,,(o~;>.=----

MET-SW .IV version 1.0 

VALIDATION FINDINGS CHECKLIST Page·-2._of--2._ 
Reviewer: M(-x::: 

2nd Reviewer: \.r,--::::' 



LDC #: '),~ c;7 ~ B '1 
SDG #: QG,,~ 

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_L_of_J__ 
Reviewer:_M_G--__ --

2nd reviewer: l t">----:: 
0 

All circled elements are applicable to each sample. 

lsamela ,ol Matr~ II Target Anal~e Ust (TAL}, I 
j-} '3 seJ Al.~Ba, Be,@ca,(Cr, Co, cy)Fe,(Pb)Mg, Mn.~K.~Na,di. V, Zn, Mo)B, Si, cN·, 

4 -t 1'5 Al, Sb,®Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se; Ag: Na; 11,V, Zn, Mo, 8, Si, CN·, _ 

QC/l:,, 11 I Al,~Ba, Be,@ca.tr, Co, Cu)Fe,{§)Mg, Mn,(19;NiJK,~Na,(TI, V, Zn, M~B. Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, SQ, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, cN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,. Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, 11. V, Zn, Mo, 8, Si, CN·. 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, __ 

Al. Sb, As. Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na. Tl, V, Zn. Mo, B. Si. CN·. __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, 

Al. Sb. As, Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg, Mn. Hg, Ni, K. Se, Ag, Na. TI. V, Zn, Mo, B, Si, cN·. _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, cN·, 

Al. Sb. As, Ba. Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, _ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, cN·, __ 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN·, 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN·, 

Analvsls Method 

ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, SI, CN·, __ 

ICP Trace 5e,J Al, Sb, As, Ba, Be,~Ca,t:r Co, cuJFe,(PbJMg, Mn, Hg,(NIJ(, Se,G(g)Na, 11,CV Zn, Mo)B, SI, CN", 

ICP-MS i Al,~Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,@Ag, Na,@V, Zn, Mo, 8, SI, CN·, 

GFAA Al, Sb As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe Pb MQ, Mn HQ Ni K Se Aa. Na, TI, V Zn, Mo B SI, CN·, 

Comments: ('Mercury by CVAA if performeD 
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LUv tr. v-v J • J D .,- VALILIA I IUN l"INUIN\:J;) VVUKl'\:>Ml:t: I 

SDG #: QG G;. 'l PB/ICB/CCB QUALIFIED SAMPLES 
METHOD: Trace Metals (EPA SW 846 Method 601 onooo) Soil P.reparatlon factor applied: 50 x 

VVl L<. Associated Sam les: 

--i.---r-No Sa""'P les 

Al 

Sb 

As 

Ba 

Be 

Cd 

Ca 

Cr 

Co 

Cu 0.'3 
Fe 

Pb 

M 

Mn 

H 

Mo 

NI 

K 

Se 

A 

Na 

Tl 

V 

Zn t • :,o, 00 

Sn 

t-'age:_Lof_J_ 
Reviewer: MG-

2nd Reviewer: ~ 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the Identifications from the Validation-Completeness Worksheet These sample results wer 
qualified as not detected, "U". 
Note : a - The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 

.# 

BLNKSMP.4SW 



LDC#: ~';)5'"7<;'(5 '-( 
SDG #:. ___ Q_,_&......._b __ A_ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike Analysis 

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Was a matrix spike analyzed for each matrix in this SDG? 

Page:...J__of...t_ 
Reviewer: M (r 

2nd Reviewer: k:-::::: 

Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
· of 4 or more, no action was taken. 

<Y}J N/A Was a post digestion spike analyzed for ICP elements that did not meet the required criteria for matrix spike recovery? fr~L IV ONLY: 
Y N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

# Matrix Snlke ID Matrix Analvte %R Associated Samples Qualttlcatlons 

l l<o sec:( Sb ,a. a (70-/30\ l-t '3 17 * J./u J'" / A 

. 

Cominents:. __ +p_Js_+ __ J~;Orqs......,_,f-..;..i.:.c,.;..;vi__;;S:;..ip....:,~· ~-e-=-..:..i.:..:'°':.__..:..f.:..i ....i::.;!..,;,;..:..f__;k:..:;o.;,...;-_S_.::.b ______________________ _ 

MS.4S2 



LDC#: ')'Jt:;"75 '5'-{ 
SDG #: QGG:l 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_I _of_/ _ 
Reviewer: M & 

2nd Reviewer: ~ 

Yi N N A Were all duplicate sample relative percent differences (RPD) s_ 20% for water samples and ~ 35% for soil samples? If no, see qualifications below. A 
control limit of ±R.L. [±2X R.L for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample 
values was <5X R.L. If field blanks were used for laboratory dupicates, note in the Overall Assessment. 

~ 
IEL IV ONLY: 
k\J NIA Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

# Dunllcata ID Matrix AnaMe RPD fUmlts\ Difference rumltsl Associated Samnlas Qualifications 

I 17 seol Ni 30.i (~ 30\ /-,. 3 11 :r I ur/A 

Comments: ·----------------------------------------

DUP.4S2 



LDC#: ~ ;)S 7'5 B Lf 
SDG#: Qfs(o ~ 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

frJJ NA_ 
~ 

Arsenic 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 2 3 

18.5 16.7 

20 25.8 

6.7 8.6 

31.4 39.7 

10 15 

0.09 0.10 

16 21 

46.9 60.7 

62 80 

Page: I of(; 
Reviewer: 11 

2nd Reviewer: k:,._.... 

(~so) 
RPD 

10 

25 

25 

23 

40 

11 

27 

26 

25 

V:\FIELD DUPLICATES\FD_inorganic\2257584.WPD 



LDC#: ;};2S' 75' 'B'i 
SOG#: GG~?-

VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An Initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Standard ID 
uoi 
rev 

l~O~ 

rev 
f<jOC. 

CC-1/8 

l".3~'1 
CC..v'7 

ll .1'{ 

.re" ,n~ 
; CCl/1 

Where, Found = concentration (In ug/L) of each analyte measured In the analysis of the ICV or CCV solution 
True = concentration (In ug/L) of each analyte In the ICV or CCV source · 

- -

l'Yoe of Analysis Element Found (ug/L) True (ug/L) %R 

ICP (lnltlal callbratlon) cJ 1015. I O<JO. 0 101. ~ 

GFAA (Initial calibration) 

CVAA (lnltlal calibration) H,- 7. f.o<o 8.o ~5". 8 

ICP (Continuing callbratlon) 
C"" /0'-tt.f, 1000. 0 /D~.'-( 

GFAA (Continuing callbratlon) 

CVAA (Continuing callbrallon) Hq.. 3,qi i;.0 '}8. 0 
u 

ICP/MS (Initial calibration) Sb 4q, 7'"43 r;o.o 'i9' S' 

ICP/MS (Continuing calbatlon) Tr L.f~. ~OB ~o.o '10,1 

-

%R 

/Dl-5' 

'l ~- 8 

I Ot.t. '-f 

qe.D 

't9. ~ 

'18. 7 

Page:_Lof.J_ 
Reviewer: ,-1& 

2nd Reviewer: t-,.. ..-

Acceptable 
(YIN) 

y 

•ii' 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

, CALCLCASW 



LDC #: ~ d" c; 7,;' B L4 
SDG #: Q G-~ 'J... 

METHOD: Trace Metals (EPA SW 846 Method 6010ll000) 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_Lof_j_ 
Reviewer: d G,. 

2nd Reviewer: v:::::---

Percent recoveries (%R) for an ICP Interference check sample, a laboratory control sanple and a matrix spike sample were recalculated using the fdlowing formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte mpsured In the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte In the source. 

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = !l-SDRj x 100 
I 

SamDlelD 

184>8 

res A a~ 
lilf lo 

~CS' 
,q /(o 

I <o 
t'IO/ l'f.,f.. ,-, 
-

Where, I = Initial Sample Result (mg/L) 
SOR = Saial DIiution Result (mg/L) (Instrument Reading x 5) 

Found IS/I 
Type of Analysis Element (units) 

ICP Interference check z"' ,~~- 5' (~di...' 
laboratory control sample As 'J7. r l (,-~· 
Matrix spike (SSR-SR) I 

Se 100.11 t"'t/Lcq 
Duplicate Ca 6,07 ~/~ 

y 
ICP serial dilution --

True/ D / SDR (units) 

/ODD. (#3( 

c)5. o (,h<. 
( 

/07. (al.cq 
u 

Lf ,o I (d,{ca 
IJ -

-··· ....• __ ._ ... _ ... 

9/oR/RPD/%D 

'lt.fo 

/oa 

1,.~ 

;13. 3 

-

Acceptable 
%R/RPD/%D (YIN) 

C/G.. b '{ 

108 

Cf'3.~ 

JI.{. 'J 111 

- -
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree \\ithin 1 O.Oo/o of the recalculated results. 

TOTCLC.4SW 



LDC #: ;).. ~ t; 1 ~ 8 '1 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_of __ \ 
SDG#: G&b2: Reviewer: M G: 

2nd reviewer: l,c,:G'. 

METHOD: Trace Metals {EPA SW 846 Method 6010/7000} 

se see qualifications below for all questions answered •N•. Not applicable questions are identified as "N/A•. 
N N 'A Have results been reported and calculated correctly? 
N N 'A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N NIA Are all detection limits below the CRDL? 

Detected analyte results for __ .#= __ ~ ___ .· _A_s ____________ were recalculated and verified using .fhe 
following equation: 

Concentration = 

RD = 
FV = 
In. VoL = . 
DU • 
%S = 

(RD)(FY)CP!P 
On, Vol.)(%S) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (Ci) 
OHutlon factor . 
Declrnal parcant solids 

Recalculation: 

( &f • 7C)5 "'3,{_) ( o. 05d 1.) ( ;,o) 
(/.os, r)( 0. 5'05) 

Reported 

Sample ID Analyte 
Conoon"'ll~n 

C IM,.. K4 } 

:). As 18.S-V 

{""_y- Jo. 
Ca fo. 1 
C.u '31.Lf 
Pb 10. 

H4 O.Dct 
"1~ fl I '1 . 

" LU, .'t 
1-v.. b~. 

·'. 

RECALC.4S2 

.i -
Calculated 

Con_ 71_ n ACCGplllS,IG . 
( Mel,.,_ ko ) (YIN) 

\ I 0 y fl .~ 
'JO.o 

fo .1 
~, . '-I .. 

IO. l.f 
o. 094 

I(;.. 3 
4e-.. q 
b;). ' • 

,, 
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LDC Report# 22575A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Groups (SDG): 

Sample Identification 

LDW-SS502-010-comp 
LDW-SS503-043-comp 
LDW-SS529-041-comp 
LDW-SS531-010-comp 
LDW-SS533-043-comp 
LDW-SS544-010-comp 
LDW-SS547-01 0 
LDW-SS520-010 
LDW-SS502-010-compMS 
LDW-SS502-010-compDUP 
LDW-SS502-01 0-com p TRP 
LDW-SS544-010-compDUP 
LDW-SS544-010-compTRP 

V:\LOGIN\Windward\Duwamish\22575A6. RV1 

Lower Duwamish Waterway Group 

January 11 through January 12, 2010 

April 29, 2010 

Sediment 

Wet Chemistry 

EPA Level IV 

Analytical Resources, Inc. 

QF92 

1 



Introduction 

This data review covers 13 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were perthe Plumb Method for Total Organic 
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), and a modified outline of the USE PA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section IX. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration of each method were met. 

b. Calibration Verification 

Calibration verification frequency and analysis criteria were met for each method when 
applicable. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

IV. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

V. Duplicates/Triplicates 

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as 
applicable. Results were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Sample Result Verification 

All sample result verifications were acceptable. 

VIII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Field Blanks 

No field blanks were identified in this SDG. 
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Lower Duwamish Waterway Group 
Wet Chemistry - Data Qualification Summary - SDG QF92 

No Sample Data Qualified in this SDG 

Lower Duwamish Waterway Group 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QF92 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward1Duwamish\22575A6.RV1 5 



LDC #: 22575A6 

SDG#: QF92 
VALIDATION COMPLETENESS WORKSHEET 

Level IV 
Laboratory: Analytical Resources. Inc. 

METHOD: TOC (Plumb Method), Particle Size (PSEP Method}, Total Solids {EPA Method 160.3) 

Date:;;- /(o-1 O 

Page:_i_of_.L 
Reviewer: M&· 

2nd Reviewer: V--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

11. - ... . .11. ........ r.nmmP!nt~ 

I. Technical holdina times ~tf s~ Samolina dates: l-ll-10 ~ lit .r oc1,J,.. 

A V 
Ila. Initial calibration 

llb. Calibration verification A 
•!" 

Ill. Blanks A 
IV Matrix Soike/Matrix Soike Duolicates A MS 

V Duolicates .. , 

VI. Laboratorv control samoles 

VII. Samole result verification 

VIII. Overall assessment of data 

IX. Field duplicates 

y 
.,,,_, .... , __ , __ 

Note: A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Validated sa;ples: J . 
11 I c;e I V'l'l e,.vt 

.1 LDW-SS502-010-como 

2 LDW-SS503-043-comp 

3 LDW-SS529-041-como 

4 LDW-SS531-010-comp 

5 LDW-SS533-043-comp 

6 LDW-SS544-010-como 

7 LDW-SS547-010 

8 LDW-SS520-010 

9 LDW-SS502-010-comoMS 
t)c)f' 

10 LDW-SS502-010-compMS& 

22575A6W.wpd 

t 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A DUP /,-ttp 
A L.CS 

A 
A 
>..\ 
,J 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

nP 
LDW-SS502-010-comoet;ta-- 21 

LDW-SS544-010-compDUP 22 

LDW-SS544-010-comoTRP 23 

ris 24 

25 

26 

27 

28 

29 

30 

D=Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

1-,~-10 



';J"Jt:;7€'A.~ -LDC#: 
SDG #:~Q~F_9~2.~-

VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method see Co"~) 

Were the ro r number of standards used? 

Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-11 QO,{, QC 
limits? 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSO or / 
MS/DUP. Soil/ Water. I/ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO} within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration b a factor of 4 or more, no action was taken. 

Were the MS/MSD or dupficate relative percent differences (RPO) .:: 200A. for / 
waters and.:: 35% for soil samples? A control limit of.:: CRDL{.:: 2X CROL for soil) \/ 
was used for samples that were.:: 5X the CRDL, including when only one of the 
d ficate sam le values were < 5X the CRDL. 

WETC-EPA.N version 1.0 

P;:ige·_/_of?. 
Reviewer~_ 

2nd Reviewer: v:::::::-" 



LDC #:,_...:,'J_;;_~_7_<:,_-_;_A:-~
SDG #:._...,.Q~f'_..'l-2...__ __ 

VALIDATION FINDINGS CHECKLIST 

T11rget analytes were detected in the field blanks. 

WETC-EPA.IV version 1.0 

Page: ?- ot.2_ 
Reviewer: rJ\ ~ 

2nd Reviewer: 



--"" -,r. V ., - -

SDG#: QF~7, 
VALIUATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:..J_of_\ 

Reviewer: ti\ G::: 
2nd reviewer: le:-::::: 

All circled methods are applicable to each sample. 

c: .. - ... , .. 1n ....... ; ... - . 

/--l8 Sa,J pH Br Cl F NO .. NO? SO .. 0-PO .. CIO .. ~N NH,. TKN CEC S Cr6+ 

QC 9-t II pH Br Cl F NO .. NO? S0,1 0-P0,1 CIO .. (roc)cN NH .. TKN CEC S c,.s+ 

pH Br Cl F NO .. NO? S04 0-PO .. CIO,. TOC CN NH .. TKN CEC S Cr6+ 

PH Br c1 F NO<\ NO? so .. o-POA c10 .. roc CN NH .. TKN cEc s cr6+ 

pH Br Cl F NO .. NO? SOA 0-PO,, CIO .. TOC CN NH. TKN CEC S Cr' .. 

pH Br Cl F NO<\ NO? SO .. 0-PO,, CIO .. TOC CN NH,. TKN CEC S Cr6+ 

pH Br Cl F NO .. NO? SOA 0-POA CIO .. TOC CN NH .. TKN CEC S c,.s+ 

oH Br Cl F NO .. NO? so .. 0-PO .. CIO .. TOC CN NH<\ TKN CEC S cr6+ 

pH Br Cl F NO .. NO? so .. O-P0,1 CIO<l TOC CN NH .. TKN CEC S cr6+ 

pH Br Cl F NO .. NO? SO,, 0-POA CIO .. TOC CN NH. TKN CEC S Cr'+ 

pH Br Cl F NO .. NO., SOA 0-POA CIO., TOC CN NH .. TKN CEC S cr6+ 

pH Br Cl F NO,. NO? SO .. 0-PO,, CIO .. TOC CN NH .. TKN CEC S Cr6+ 

pH Br Cl F NO .. NO., SOA 0-PO, CIO .. TOC CN NH .. TKN CEC S c,.s+ 

pH Br Cl F NO,. NO? S0,1 O-P0,1 CIO,. TOC CN NH<\ TKN CEC S Cr6+ 

pH Br Cl F NO,. NO? so .. 0-PO .. CIO .. TOC CN NH,. TKN CEC S cr6+ 

pH Br Cl F NO .. NO? so. 0-PO. CIO ... TOC CN NH .. TKN CEC S cr6+ 

-
,~8 Moisture Density Porosity Oraanic Solids Gravity~rticle siz;) ( J°:,1';/ s) 

&(_ (.~te./ ) 
I ,o. I\ Moisture Densitv Porosity Organic Solids Gravity Particle size <"~l:d, 

J, 1;;,,l'~ ') Moisture Density Porosity Oraanic Solids Gravity €article size) 

Moisture Densitv Porosity Organic Solids Gravity Particle size 

Moisture Density Porosity Oraanic Solids Gravity Particle size 

Moisture Densitv Porositv Organic Solids Gravity Particle size 

Moisture Density Porosity Oraanic Solids Gravity Particle size 

Moisture Density Porosity Oraanic Solids Gravity Particle size 

Comments: --------------------------------------

BRC_SR_PHY.wpd 



LDC #: fJ 'J t:;7 ;;' 4 <o 
SDG #: Qf~~ 

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

All circled dates have exceeded the technical holding time. 
Y N @ Were all samples preserved as applicable to each method ? 

©. N N/A Were all cooler temperatures within validation criteria? 

Method: l<o0.3 
Parameters: Jot4f &,r,Js 
ITechnlcal holdlna time: 7 ~--y 

Sampling Analysis Analysis Analysis 
Samole ID date date date date 

( \- l\-10 1- ,q-,o ( 8 k'I \ 

~ 

3 
7 
B 

10 

I l '~ I LI 

~ 
t k.Q 

, 

la. • I ~ ,;:-:--Jo-...:_ \w ~ 
.._ __, .U f -

Analysis 
date 

~ 
I '~ 

~ <Ill", ol· .~ 
i J-1 l., 0 ,.. • "'- I.A. ,:,0 ,A.. _ _.A_ CA 

riM1S. ', I U ~ ~ 
C " 1"11 • ··- .. .+ M:1 tl ....... JI ilmC! IL,.ft\.A- --·· ~ ·--, 

\ u .... 

HT.6 

Page:_l_of....l_ 
Reviewer: M fu: 

2nd reviewer: \c:: 

Analysis 
date Qualifier 

~ ~ ll,A6 V ~,rr-,~ 
\1/Vl'Vfl 

'II 

11.A)..Lr..e 

~ --f-o 
~ 

.L. 
--1 



.. ,?' 

LDC#: 
SDG#: 

VALIDATION FINDINGS WORKSHEET 
lnltlal and continuing canbratlon caiculatlon Verification 

Page:_l_of I 
Reviewer: f-1.E 

2nd Reviewer: 

METHOD: lnorganlcs, Method See Co v e..r 

The correl~Uon coefficient (~ for the calibraUon.of __ T_O_c. ___ was recalculated. CallbraUon date: I - &.,f - I 0 

An lnlUal or continuing ca6bratlon verification percent recovery {%R) was recalculated for each type of analysis using .the foUowing formula: 

%A "' Found x 100 
True 

Type ol Analysis 

lnlllal calibration 

Callbratlon verfflcellon 

Cal1bratlon verlllcatlon 

CallbraUon verification 

CallbraUon verlllcallon 

Where. Found • concenlrallon af aach analyla mauurad In tha analysis of the ICV or COi aak61n 
· · True • ~ l\lilon of each anelyte In Iha ICV or opv aource 

Reaaloulaled 

Analyle AJ C (unb) 
A .,.e« 

<••> ror~ 

~lank o.o .v.1 "a t'i7 
standllld 1 · 8,0 ( V ,.,1os-e3 
Standllld 2 ;o.o 'ibl l'i82 

-roe, Standllldl 40.0 ct"f S"Lf O 8 5' v'=o.ttq9b,s 
Standul4 IOD.o "' :;>"t~G/!3ctf3 
Standanl 15 - -
st.ndmd8 - -

-Slendanl7 -
T(:) c. l.CV 't"lB. t~v~ , aoo. (---ai,1 ~.8 

\J V 

Tue CCv" 1 ,o,a. (--~~ ID<lO. (~~; f 0~. ~ 

" V 

- - - - -

Renorted 

ror%R 

r'=o.·,,t:tt< 

tt. io 

/03." '60 

-

Acceptable 
(YIN) 

i 

, , 

-
Comments: Refer to Calibration Verification indings worksheet for list of qualifications and associated Sartl>les when reported results do not agree within 10.0% 

of the recalculated results. _____ ~------------~-----------------------

CALCL0.6 



LDC#: '1c;;7s-A.<o 
SDG #: 0 F 't;l 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: lnorganics, Method __ S_ee __ c_o_v_er ____ _ 

.. ., 
Page:_/_._of_f _ 

· Reviewer: t1 (,:::: 
2nd Reviewer: 1,.r=:: 

Percent recoveries (%A) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%A::, Found x 100 Where, 
True 

Found= 

True = 

concentration of each analyte measured in .the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 
concentration of each analyte In the source. · 

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = l S-0 I x 100 Where; 
(S+D)/2 

Sample ID Typa or A1_1alysls 

S= 
D= 

laboratory control sampJa 

LC...S 

Matrix spike sample 

~ 

Duplicate sample 

l /IIO / II 

. . 

Original sample .concentr~tion 
Dup~cate _sample concentration 

Found/$ True /D 
Element (units) (units) 

Toe o.011e (%) O. )00 (°?o) 

(SSR-SR) 

•-roe . ;J... I "?, (?o). l,8<o (i7o) 

~"" ... fl' D"F· 
·:..-r:t ... )" 

('%: 
So(; Jr 79.8 71.(,0 (°To) 

Recalculated Renorted 
Accaplabla 

%R /RPD %R/RPD {V/N) 

~tt. B 100.0 y 

I I tf.s I I 9. I 

"'Tltl' ~o 
te~lc, · .,.eA;t 

73.'f' (%) 
I. ' I, f 

il_J 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. ________________ ........, ___________________________________ _ 

TOTCL0.6 



LDC#: ,x1.~ A'4 
SOG #: Qf"1 'l, 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

OD I · .a.od ~ 41'° cove.,. METH : norgan1cs, Meua :» ~ 

Page:_L_ot_l_ 
Reviewer: t1 & 

2nd reviewer: l/> < 

E qualifications belOwtor an questtons answered "N". Not applicable questions are ldentffled as ·NfA". 
Have results been reported and calculated correctly? 
Are results within the calibrated range of the instruments? 
Are al detection Omits below the CRQL? 

Compound (analyte) results for .tf: I To C reported with a positive detect were 
racalculatod and vorifiod ui=ing tho following aquation: 

Concentrlltion .. Recalculation: 

!or ,, ( ·. Y == MX + ~ 
wl,,e..,-e VII : i. a.f Ct"I e +oS' 

,;0,,.,-r,3:: a."l<..'I e 'tof(lC) -l8fol./6f 
4c,.1, µo c. = )( · 

b;- -,s~&.1,(. .,_ i'"'-e.,, i,fCJ. 7 ~ JA,1_ -:r l 7 75 7 1 or 'J.. o, l.17it ?o 
b ur11 "'t = , S •ct 011' 0, 00 84t o. 00~8 C\ ~ IC4 

V .. " ' Reported calculated 
Com:imtratlan c-ntnltlon A-,table 

# Sample ID Analyte c'To ) { "7o ) {Y/N) 

I \ To+"' S' o(;ol,t 74'. 80 ,a.11 " TOC. ,. 8~ ,. 79 
cf. ,:-; ""e"" T"'"'., 
'f7'\0. ( MM"'\ 1,. :2 <16." 
,ooo. q, .. r 11. I 
1000. tn.o 97.o 
500. b8.<o &8.f~ 

,s-o. ,,.o J!"'O ,,~. I ) 1#7 ,. b 
,,, ~. I ~-0 b·o 
31. 0 'l-'o '1.(j 

fi;',, "' Lf.0 'f. -a 
7.8 3.S' ~·-b· 
3 .ct -'·8 .:) . <l 
,. 0 I t. ct -a.'o 
I. o ( 11 

I 

I • I , . 3 

Note: _____ ...;._ _________________________ _ 

RECALC.6 



LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

•• Ii Ii Ii I. I. I.. I. Ii Ii Ii I. 

LDC: 
Windward Environmental, LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
ATTN: Ms. Marina Mitchell 

SUBJECT: Lower Duwamish Waterway Group, Data Validation 

Dear Ms. Mitchell, 

April 30, 2010 

Enclosed is the revised validation report for the fraction listed below. This SDG 
was received on February 19, 2010. Attachment 1 is a summary of the samples 
that were reviewed for each analysis. 

LDC Project# 22612: 

SDG # Fraction 

DPWG31853/WG31628 Dioxins/Dibenzofurans 

The data validation was performed under EPA Level IV guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005, Dioxin/Furan Addendum, December 2009 

• EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data, 
Revision 2.0, January 1996 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Polychlorinated Dioxins/Diobenzofurans Data Review, September 
2005 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~j ~ 
Stella S. Cuenco 
Data Validation Operations Manager/Senior Chemist 

V:\LOGIN\Windward\Duwamish\22612COV-R. wpd 



1 WEEK TAT Attachment 1 

EDD LDC #22612 (Windward Environmental, LLC - Seattle WA/ Lower Duwamish Waterway Group) PO# Axys07 -04 

(3) 
DATE DATE Dioxins 

.. DC SDG# REC'D DUE (8290) 

Matrix: Water/Sediment :liJ'1 W s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A DPWG31853/WG31628 02/19/10 02/26/10 

Total T/SC 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 

Shaded cells indicate Level IV validation (all other cells are Level II validation). These sample counts do not include MS/MSD, and DUPs 22612ST.wpd 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22612 

Dioxins/Dibenzofurans 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 22612A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Lower Duwamish Waterway Group 

December 15 through December 16, 2009 

April 29, 2010 

Sediment 

Dioxins/Di benzofu rans 

EPA Level IV 

AXYS Analytical Services Ltd. 

Sample Delivery Group (SDG): DPWG31853/WG31628 

Sample Identification 

LDW-SS523-010 
LDW-SS530-01 0 
LDW-SS509-010 
LDW-SS501-010 
LDW-SS505-010 
LDW-SS507-010 
LDW-SS510-01 0 
LDW-SS514-01 0 
LDW-SS515-01 0 
LDW-SS516-01 0 
LDW-SS517-01 0 
LDW-SS525-01 0 
LDW-SS505-01 ODUP 

V:\LOGIN\Windward\Duwamish\22612A21. RV1 1 



Introduction 

This data review covers 13 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 1613 for 
Polychlorinated Dioxins/Dibenzofurans. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0, 
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review 
(September 2005) as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XIV. 

V:\LOGIN\Windward\Duwamish\22612A21. RV1 2 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

J1 Blank Contamination: Indicates possible high bias and/or false positives. 

J2 Calibration Range exceeded: Indicates possible low bias. 

J3 Holding times not met: Indicates low bias for most analytes. 

J4 Other QC parameters outside control limits: bias not readily determined. 

J5 Other QC parameters outside control limits. The reported results appear 
to be biased high. The actual value of target compound in the sample may 
be lower than the value reported by the laboratory. 

J6 Other QC parameters outside control limits. The reported results appear 
to be biased low. The actual value of target compound in the sample may 
be higher than the value reported by the laboratory. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\226121\2.1. RV1 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required daily frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 13C-2,3,7,8-TCDD and 13C-1,2,3,4-TCDD was less than or equal to 
25%. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
native compounds and less than or equal to 35.0% for all labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was technically acceptable. 

IV. Routine Calibration (Continuing) 

Routine calibration was performed at the required frequencies. 

All of the routine calibration concentrations were within the QC limits. 

The ion abundance ratios for all PCDDs and PCDFs were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
dioxin/dibenzofuran contaminants were found in the method blanks. 

Method blank results flagged "K" by the laboratory as estimated maximum possible 
concentration (EMPC) were considered not detected. 

V:\LOGIN\Windward\Duwamish\22612A21. RV1 4 



VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Ongoing Precision & Recovery (QPR) and Standard Reference Material (SRM) 
Samples 

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC 
limits. 

Standard reference material samples were analyzed at the required frequency. 

VIII. Regional Quality Assurance and Quality Control 

Not applicable. 

IX. Internal Standards 

All internal standard recoveries were within QC limits. 

X. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XI. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

I Samele I Comeound I Flag I AorP I 
All samples in SDG All TCL compounds flagged "K" by the laboratory as u A 
DPWG31853/WG31628 estimated maximum possible concentration. 

XII. System Performance 

The system performance was acceptable. 

V:\LOGIN\Windward\Duwamish\22612A21. RV1 5 



XIII. Overall Assessment of Data 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

Samole Comoound Flaq 

All samples in SDG 2,3,7,8-TCDF (from DB-5) R 
DPWG31853/WG31628 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\22612A21.RV1 6 
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Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31853/WG31628 

II SDG SamDle ComDound Flaa AorP Reason 

DPWG31853/ LDW-SS523-010 All TCL compounds flagged "K'' by the u A Compound quantitation 
WG31628 LDW-SS530-01 O laboratory as estimated maximum and CRQLs (EMPC) 

LDW-SS509-01 0 possible concentration. 
LDW-SS501-010 
LDW-SS505-01 O 
LDW-SS507-01 o 
LDW-SS510-010 
LDW-SS514-010 
LDW-SS515-01 O 
LDW-SS516-01 O 
LDW-SS517-01 O 
LDW-SS525-010 
LDW-SS505-01 ODUP 

DPWG31853/ LDW-SS523-01 O 2,3,7,8-TCDF (from DB-5) R A Overall assessment of 
WG31628 LDW-SS530-010 data 

LDW-SS509-010 
LDW-SS501-010 
LDW-SS505-01 O 
LDW-SS507-010 
LDW-SS510-010 
LDW-SS514-01 O 
LDW-SS515-010 
LDW-SS516-010 
LDW-SS517-010 
LDW-SS525-010 
LDW-SS505-01 ODUP 

Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
DPWG31853/WG31628 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22612A21.RV1 7 



LDC #:--=2=2=-61-=2=-A=2~1 __ _ VALIDATION COMPLETENESS WORKSHEET 
SDG #: DPWG31853/WG31628 
Laboratory: AXYS Analytical Services Ltd. 

Level IV 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613) 

Date:tf/-P 
Page:_Jof 

Reviewer: __ _ 
2nd Reviewer: D' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

llalidation Acea I I Comments 

Technical holding times , ,-. Sampling dates: ~o/,~ -1,,t/11 
I I 

HRGC/HRMS Instrument performance check ""'i 

Initial calibration ... - '.:)O_h,{"" 

Routine calibration ~--- <Oc- lA·~ 

Blanks ~ 
Matrix spike/Matrix spike duplicates / (1?1,tf> I\J /A 
Laboratorv control samples I ~ 0~. c::~ 
Regional quality assurance and quality control N 

Internal standards 

Target compound identifications 

Compound quantitation and CRQLs 

Svstem performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

<::Jr-

<:J 

~~A1 
V 

<i r-

~ 

N 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

v,zrt~~~les: 

1 ' 
LDW-SS523-010 1l" LDW-SS517-010 21 / "'J.-.:e:s, b"tr- /CJ I 31 

2> 12"),-
I I 

LDW-SS530-010 LDW-SS525-010 22 32 

;:;; LDW-SS509-010 ,{3~ LDW-SS505-01 ODUP 23 33 

4Y LDW-SS501-010 14 24 34 

sJ LDW-SS505-010 15 25 35 

5'7> LDW-SS507-010 16 26 36 

77 LDW-SS510-010 17 27 37 

8°7 LDW-SS514-010 18 28 38 

97 LDW-SS515-010 19 29 39 
7 

10 LDW-SS516-010 20 30 40 

Notes: -------------------------------------

22612A21 W. wpd 

I 



DC #: .;::;..:;,6 ~hi 
DG#:~ tU? 

VALIDATION FINDINGS CHECKLIST 

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:_lofz_ 
Reviewer: CJ-

2nd Reviewer: _ __,,t.,:;/_ 

Validation Area Yes No NA Findings/Comments 

!if'[#:hrn#~:#iWiu1m~j:l,lhl,[,:,:,:,:,I:l,li.1.,l,l;i;:,1,i;l;(~:[,l,:,(,1:1,(,:¥,;,:,:,(,:,(.t~i-;:;,:,:,l,::l,:~:~;:,:,:,l,:,:~,:.;,;,'.i::t:,;,;,:,:,:;:.'.~:;~;~;;;,;;,:,;,;:::;j;:::;:;:;::fa:;:;:::·:;:;:;i:::1::·::;::;:rn::;:;:;:i1::;;;i;:::::::;::i:::E::::i::::::;i·,;,;::i;:;)m:::;::i;;rn:::r,::::i:ii:I:i::;ig:;:;:;:;:::::;;;:;:·:;r:;,:i;:::;:;:;i;::::I;~:·r,:::::;:;;::;:;::I:Ei&I;I: 

All technical holding times were met. / 

Cooler temperature criteria was met. 

Was PFK exact mass 380.9760 verified? 

Were the retention time windows established for all homologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks 
representing any other unlabeled TCDD isomers ~ 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? 

Was the mass resolution adequately check with PFK? 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? 

Was the initial calibration performed at 5 concentration levels? 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 
standards and ~ 3 o for labeled standards? 

Did all calibration standards meet the Ion Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound ~ 2.5 and for each 
recovery and internal standard ~ 1 O? 

Was a routine calibration performed at the beginning and end of each 12 hour 
perio ? 

all percent differences (%0) ,£-20%{or unlabeled standards and~ for 
labeled standards? - t.l U iJ,~ 

Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

:*-1f~\. 
Was a method blank associated with every sample in this SDG? 

Was a method blank performed for each matrix and concentration? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet? 

Were a matrix spike (MS) an~ matrix spike duplicate (MSD) analyzed for each 
matrix In this SDG? If no, Indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) within the ac limits? 

DXN-SW90.IV version 1.0 

/ 

/ 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

Were internal standard recoveries within the 40-135% criteria? 

Was the minimum S/N ratio of all internal standard peaks ~ 1 O? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions fisted in the table attached? 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard .::::._ 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within ± 
2 seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at ± seconds R1) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? 

Were the correct internal standard (IS), quantitation ion and relative response 
factor (RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? 

-
OXN-SW90.IV version 1.0 > 

Yes No NA 

/ 

Page: ~of,.2_ 
Reviewer: 9::::::::: 

2nd Reviewer: __ ~A-... _~/-

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:.Sotz 
Reviewer: ~ 

2nd Reviewer: A2' 

Validation Area Yes No NA ,~ Findings/Comments 

Target compounds were detected in the field duplicates. I/ 

Field blanks were identified in this SOG. / 
V 

Target compounds were detected in the field blanks. I 

OXN-SW90.IV version 1.0 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9·HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3.7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8·HpCDF T. Total HxCOD Y. Total HpCDF 

Notes: 



LDC #: ;;1~6,1-2~/ 
SDG #:;;:fe, ~ 

VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGCIHRMS Dioxins1Dibenzofurans (EPA Method 8290) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Y N NIA Were all samples associated with a method blank? 
Y N NIA Was a method blank analyzed for each matrix? 
Y N NIA Was the blank contaminated? If yes, please see qualification below. 
Blank extraction date: Blank analysis date: __ _ 
Cone. units: Associated Samples: 

I~ Blank ID Sample Identification 

/") 

<All ...:Ztrf>Q_ //~ //~ ' ,,,-:7. ,I .., V IA -;z_ <¥;r - ri.,., 

\ () 
-

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated Samples: 

Compound - Blank ID Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U" . 

• ,U .... ul .. i..1 ... ..,l,un•"•.I 

Page:_LoV-_ 

Reviewer: 'jl----

2nd Reviewer: IA v,;z: 



VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __J_of+ 
Reviewer: o;... 

2nd Reviewer: __ ,d'oe'-"-_-

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

AJA ~J,.+Pc_ /P,sll~ a,,v\ l) 
I 

. 
' 

.. 

Comments: See sample calculation verification worksheet for recalculations 

r.nMotJAiin ?1 



VJ-\LIUJ-\1 IVl'f rll'<IUll'f\.:11.::> VVUttl'\..::>Mt:.t:. I 

Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: ___J_of_j__ 
Reviewer: ~ 

2nd Reviewer: A .........__ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~N N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualifications 

<:811 +I d'IA Ct>B -5 a,t,( ic/ A--
/ 

I 

Comments:--------------------------------------------------------

C:\ WPDOCS\ WRK\DIOXIN90\0VR90.21 



• -i;;l-·~-·.,t..._ 

Initial Calibration Calculation Verification Reviewer: 9---
2nd Reviewer: .,{ 

'""-

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method~/~/~ 

The Relative Response Factor (RAF), average RAF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF • (AJ(C-.)/(A.)(CJ A,. = Area of compound, 
average RRF .. sum of the RRFs/number of standards 
%RSD = 100 * (S(';(:J 

C, = Concentration of compound, 
S = Standard deviation of the RRFs, 

I Reeorted 

Calibration Average RAF 
# Standard ID Date Compound (Reference Internal Standard) (Initial) 

1 /~ 1/1~1 2,3,7,8-TCOF (110-2,3, 7,8-TCOF) t>.8>" 
2,3, 7,8•TCDO (''0·2,3, 7,8-TCOO) o.~T 
1,2,3,e, 7,6-HxCOO (''C-1,2,3,e, 7,8-HxCOO) o.Tq 
1,2,3,4,8,7,8-HpCOO (110-1,2,4,6,7,8,·HpCDD) , .~7 
OCOF 1110-0CN"II n .T-:S 

2 ,~~ ,~f,71 2,3,7,8-TCOF (110·2,3,7,8-TCDF) ~.q2-
2,3, 7,8-TCDD (11C·2,3, 7,8-TCDD) 

1,2,3,8, 7,8-HxCDO (110-1,2,3,6, 7,8-HxCDO) 

1,2,3,4,6, 7,8-HpCDD (''0·1,2,4,6, 7,8,-HpCDD) 

OCOF /110-0COOl 

3 2,3,7,8-TCDF (1'C·2,3,7,8·TCDF) 

2,3,7,8-TCDD (11C·2,3,7,8-TCD0) 

1,2,3,6,7,8-HxCDD (110-1,2,3,6,7,S·HxCOD) 

1,2,3,4,6,7,8-HpCOO ('10·1,2,4,6, 7,8,·HpCDD) 

OCOF (1'0-0COD) 

I 

A. = Area of associated internal standard 
c., = Concentration of Internal standard 
X = Mean of the RRFs 

Recalculated I Reeorted II Recalculated 

Average RAF RAF 

I 
RAF 

(Initial) ( c:::.~ std) ( c:::::.:s. ~td) 

~-"8'~ (J. 1f" 3 tJ .8'3 
P. :!!!:T () ~ ~."B',ZI:.. 
t) .T~ IJ .T 'l5 0 .T"l!S 
t. t? T I . l 3 I. I'? 

n T:S. O.Tc.,- n .-r~ 
f) ,q:2- o.q I kP. q'/ 

II Reeorted I Recalculated 

II ~.RSO I ~.RSO 

~-1 '1' -=> .3 / 
4 . ::::. '-1 ..::::1 .a6 

I . ..S:- '} / •-4-5" 
3~/ 3.S~ 
J<.-f."6 :;2,(/ IJ 

4.6-0 4.s;6 
! 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\ WPDOCS\ WRK\DIOXINSO\INICLCS0.21 



--- ,, • ~,--,1 I 

~ SOG #: ..;?e( c:;l)tYN 
YALIUAI IUN l"'INUINlit; WORKSHEET 

Routine Calibration Results Verification 

METHOD: HRGC/HRMS Oioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:__lof __ 

Reviewer: o---
2nd Reviewer: __ ..,........____--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100" (ave. RAF· RRF)/ave. RAF 

RAF= (AJ(C.)/(AJ(CJ 

Where: ave. RAF = initial calibration average RAF 
RAF = continuing calibration RAF 
A. = Area of compound, A0 = Area of associated internal standard 
C, = Concentration of compound, c. = Concentration of internal standard 

D I Reeorted II Recalculated 

Callbratlon Average RRF RRF 

I 
RRF 

Standard ID Date Compound (Reference Internal Standard) (lnltlal) (CC) (CC) 

1 l"t-,,. vnll n,E; 2,3~ TCDF C'C-2,3, 7,8-TCDF) o.1!3 I tJ • b I -/Y-;6. 
$:t 6 7:y,~ 2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) l'J. cST /0 ~ IP. l _ 

1,2,3,6, 7,8-HxCDD C3C-1,2,3,6, 7,8-HxCDD) I) .T't::f -s3,o £3.v 
1,2,3,4,6, 7,8-HpCDD C3C-1,2,4,6, 7,8,-HpCDD) I .IJ-r 4S;.ft 46./ 
OCDF l13C-OC0Dl () . .,.. ,-ts I I f 116 

2 ,~Rn~ _,_t/ro 2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) /). CJ ~~ J /. ~ I I . ~ 
~:::::;;, 2,3, 7,8-TCDD ( 30-2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCOO (11C·1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCOD ( 3C-1,2,4,6,7,8,-HpCDO) 

ocoF t1•c-0com 

3 ~ "1> XotJ_ Jt) l5 2,3, 7,8-TCDF ( 30-2,3, 7,8-TCDF) (). '3'3 tl?. s- /I) h 
1 ... -...:: ,, ;2(-3{ (D 2;3,7,8-TCDD ( 30-2,3,7,8-TCDD) /) gr t~. I (O -~ 

---, 
1,2.3,6, 7,8-HxCDD C'C-1,2,3,6, 7,8-HxCDD) tJ.,q S,;-3. 8 5::a-.,-3 ~ 
1,2,3,4,6, 7,8-HpCDD ( 3C· 1,2,4,6, 7,8,-HpCOD) 1.PT 41;;~4 4-S;-6 

. OCDF C'C-OCDD) IJ.T ~ 11 / I IS-

II Reeorted II Recalculated 

II %0 I ~.o 

/ 
/ 

/ 
I 

/ 

I 
I 

J 

I 
/ 

I 
/ 

I 
7 

I 
Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPOOCS\WRK\OIOXIN90\CONCLC90.21 
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1-1.1v n- .-,t:::71~1 
• SDG #: .2§1. @IA#'\ 

VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:__::ef . ...:....... 
Reviewer: QJ.---

2nd Reviewer: _,( 

'" 
The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF • RRF)/ave. RRF 
RRF = (AJ(CJ/(AJ(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.,. = Area of compound, A. = Area of associated internal standard 
C, = Concentration of compound, c. = Concentration of internal standard 

I Reeorted II Recalculated II Reeorted II Recalculated I D ' 

I II II II I 
Calibration Average RRF RRF RRF 

Standard ID Date Compound (Reference Internal Standard) (lnltlal} (CC) (CC) %0 %0 

1 ....... -- o..:;f3 2,3, 7,8-TCDF C3C-2,3, 7,8-TCDF) o.q~ I I· I 1 /. ~ / l.1r7,1n_ 

~/b 2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) 
I / I,<;: =- .:>-

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,B-HxCDD) / 
1,2,3,4,6, 7,8-HpCDD ( 3C-1,2,4,6, 7,8,-HpCDD) / 
OCDF f 3C-OCDD) 

/ 

2 fAtfJU _ore, +fro 2,3, 7,8-TCDF (13C-2,3, 7,8-TCDF) (}. if~ rO.> /(}~ / 
...-s::, .:2. </3 2,3,7,8-TCDD (1 3C·2,3,7,8-TCDD) I}~ ltJ .4.._ fl).+ / 

1,2,3,6,7,B-HxCDD (13C·1,2,3,6, 7,8-HxCDD) () 7q ~3./ 53.f: / 
1,2,3,4,6, 7,8-HpCDD C3C-1,2,4,6, 7,8,-HpCDD) ,.er 4c:_7 A..~.g / 
OCDF f13C-OCD0\ I) T7'1< I .2 ~J I I q / r; 2,3, 7,8-TCDF C3C-2,3, 7,8-TCDF) 

2,3,7,8-TCDD ( 3C-2,3,7,B-TCDD) 

1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,B-HxCDD) 

1,2,3,4,6,7,8-HpCDD ( 3C·1,2,4,6,7,8,-HpCDD) 

OCDF C'C-OCDD) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPDOCS\WRK\D10XIN90\CONCLC90.21 



VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:__Lof-,L_ 
Reviewer: 9:::=: 

2nd Reviewer: itl 

' 
The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 • SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS • LCSD I • 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

Les 10: vv<ff 3t 6->& -r o 2.. 

Spike Spiked Sample I ICS II ICSD II I CSll CSD 

Ad~ Concent~~n 
I II II Compound ( IA ... (~fl.I. Percent Recove!l'. Percent Recove!l'. RPO 

/ / 

" Ir<:> 1r,:,n 1r,:, 1 r,:,n - ... Dftft~lft - -- - -•- - "'· -~1ft .. ,_._ ... 

2,3,7,8-TCDD l P .0 ~A q.t'B NA 416.i q£."B 
1,2,3, 7,8-PeCDD ...s=>.o b2'.~ ~T ar.T 
1,2,3,4,7,8-HxCDD .c;L.,>" ~.? q~-~ c:f(j. s 
1,2,3,4,7,8,9-HoCDF ~ CJ ..J.3.'1 ~-r-:1 87. ~ 
OCDF JOA- / I ( =>- 1/ I IJ8 ft'~ 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\Validatlon Worksheets1Dioxln90\LCSCLC90.21 



Descriptor Accurate massll> Ion ID 

1 303.9016 M 
305.8987 M+2 
315.9419 M 
317.9389 M+2 
319.8965 M 
321.8936 M+2 
331.9368 M 
333.9338 M+2 
375.8364 M+2 
[354.9792) LOCK 

2 339.8597 M+2 
341.8567 M+4 
351.9000 M+2 
353.8970 M+4 
355.8546 M+2 
357.8516 M+4 
367.8949 M+2 
369.8919 M+4 
409.7974 M+2 
[354.9792) LOCK 

3 373.8208 M+2 
375.8178 M+4 
383.8639 M 
385.8610 M+2 
389.8156 M+2 
391.8127 M+4 
401.8559 M+2 
403.8529 M+4 
445.7555 M+4 
[430.9728] LOCK 

(e.) The following nuclidic masses were used: 

H = 1.007825 
C = 12.000000 

1•c = 13.003355 
F = 18.9984 

S = internal/recovery standard 

C:\WPDOCS\WRK\DIOXIN90\TCl90.21 

Elemental Composition 

C12H/8Cl40 
c 12H4:isc1.•1c1 o 
1ac12H4:ISCIP 
1•c12H4:isc1.31c10 
C12H4:isCl40 2 

c12H4:isc1.31c102 
t•C12H4:isc1402 
1•c12H4:isc1.•1c102 
C12H4:isCl537CIO 
CsF1a 

C12H3:isc1.37CIO 
C12H0:isc10• 1c120 
1•c12H3:isc1.31c1 O 
13C12H3:1SCl337Cl20 
C12H3:isc1.31CI02 
C12H3 38013 370120 2 
13C12H338Cl437Cl02 
13C12H338Cl.37Cl20 2 
C12H338Cle37CIO 
CsFta 

C12H238Cl837CIO 
C1aH2:isCll7Cl20 
t•c12H23!1Cle0 
1•c12H238Cl537CIO 
C12H238Cl5"7CI02 
C12H238Cll7Cl20 2 
t•C12H23!1Cl5•7CI02 
1ac12H238Cl.37Clp2 
C12H2 38Cl.37Cl20 
CsF11 

0 = 15.994915 
38CI = 34.968853 
•1c1 = 36.965903 

Analyte Descriptor Accurate Massll> Ion ID Elemental Composition Analyte 

TCDF 4 407.7818 M+2 C12H:isCl837CIO HpCDF 
TCDF 409.7788 M+4 c 12H:isc1s31c120 HpCDF 
TCDF (S) 417.8250 M 1•c12H:isc1p HpCDF (S) 
TCDF (S) 419.8220 M+2 13c 12H:isc,.•1c10 HpCDF 
TCDD 423.7767 M+2 c 12H:isc1.31c102 HpCDD 
TCDD 425.7737 M+4 C12H:isCl837Cl20 2 HpCDD 
TCDD (S) 435.8169 M+2 1•c12H:isCl8 37Cl02 HpCDD (S) 
TCDD (S) 437.8140 M+4 1•c12HasCls•1c1202 HpCDD (S) 
HxCDPE 479.7165 M+4 C12H:isCl7"7Clp NCDPE 
PFK [430.9728) LOCK C9F11 PFK 

PeCDF 5 441.7428 M+2 c 12:isc1r31c10 OCDF 
PeCDF 443.7399 M+4 c12 asc1e31c1p OCDF 
PeCDF (S) 457.7377 M+2 c 12 :isc1r31c102 OCDD 
PeCDF (S) 459.7348 M+4 c 12 :isc1e31c120 2 OCDD 
PeCDD 469.7780 M+2 1•c12:isc1r31c102 OCDD (S) 
PeCDD 471.7750 M+4 13C1238Cl837Cl20 2 OCDD (S) 
PeCDD (S) 513.6775 M+4 C12:isCl837Cl20 DCDPE 
PeCDD (S) [422.9278) LOCK C1of11 PFK 
HpCDPE 
PFK 

HxCDF 
HxCDF 
HxCDF (S) 
HxCDF (S) 
HxCDD 
HxCDD 
HxCDD (S) 
HxCDD (S) 
OCDPE 
PFK 



LDC#:~~1 
SDG #:_..U:t=.__,~:::....o<-......... =--+-

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:_.Lot_L_ 

Reviewer: __ ..... 9-::'-----
2nd reviewer: __ ---f-1 i.ab .... "'C--

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !8.1.(1.HDEl Example: 
(A.,){RRF) (V0 )(%S) 

I ! A. = Area of the characteristic ion (EICP) for the Sample 1.0. : 
compound to be measured 

V 

A,. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Conc.=(#~s I, = Amount of internal standard added in nanograms ) ( 21!?&>0) ( l 
(ng) k:/-:rr e..s:> < / .t>T )( 11.6>< ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
or grams (g). 

~~ti 
RRF = Relative Response Factor (average) from the initial = 313. 

, 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC90.21 



LABORATORY DATA CONSULTANTS, INC. 1fil] 7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 
•I.I. I. I,, I. I. I,, II I. la I I. I. 

LDC: 
Windward Environmental, LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
ATTN: Ms. Marina Mitchell 

SUBJECT: Lower Duwamish Waterway Group, Data Validation 

Dear Ms. Mitchell, 

April 30, 2010 

Enclosed is the revised validation report for the fraction listed below. This SDG 
was received on March 3, 2010. Attachment 1 is a summary of the samples that 
were reviewed for each analysis. 

LDC Project# 22683: 

SDG # Fraction 

DPWG31962/WG31619 Dioxins/Dibenzofurans 

The data validation was performed under EPA Level IV guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005 

• Final Surface Sediment Sampling for Chemical Analyses and Toxicity 
Testing of the Lower Duwamish Waterway Quality Assurance Project 
Plan, January 2005, Dioxin/Furan Addendum, December 2009 

• EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data, 
Revision 2.0, January 1996 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Polychlorinated Dioxins/Diobenzofurans Data Review, September 
2005 

Please feel free to contact us if you have any questions. 

Sincerely, 

~.df«j ~ 
Stella S. Cuenca 
Data Validation Operations Manager/Senior Chemist 

V:\LOGIN\Windward\Duwamish\22683COV-R. wpd 



DC SDG# 
DATE 
REC'D 

(3) 
DATE 
DUE 

Dioxins 
(8290) 

·. 

Attachment 1 

Shaded cells indicate Level IV validation (all other cells are Level II validation). These sample counts do not include MS/MSD, and DUPs 22683ST.wpd 



Lower Duwamish Waterway Group 
Data Validation Reports 

LDC #22683 

Dioxins/Dibenzofurans 



LDC Report# 22683A21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Lower Duwamish Waterway Group 

January 11 through January 12, 2010 

April 29, 2010 

Sediment 

Dioxins/Dibenzofurans 

EPA Level IV 

AXYS Analytical Services Ltd. 

Sample Delivery Group (SDG): DPWG31962/WG31619 

Sample Identification 

LDW-SS502-010-COMP 
LDW-SS503-043-COMP 
LDW-SS529-041-COM P 
LDW-SS531-010-COMP 
LDW-SS533-043-COMP 
LDW-SS544-010-COMP 
LDW-SS547-01 0 
LDW-SS520-010 
LDW-SS520-01 ODUP 

V:\LOGIN\Windward\Duwamish\22683A21. RV1 1 



Introduction 

This data review covers 9 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 1613 for 
Polychlorinated Dioxins/Dibenzofurans. 

This review follows the Final Surface Sediment Sampling for Chemical Analyses and 
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan 
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses 
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum 
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated 
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0, 
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review 
(September 2005) as there are no current guidelines for the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Blank results are summarized in Section V. 

Field duplicates are summarized in Section XIV. 

V:\LOGI N\Windward1Duwamishl22683A21 . RV1 2 



The following are definitions of the data qualifiers: 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit. 

J Indicates an estimated value. 

J1 Blank Contamination: Indicates possible high bias and/or false positives. 

J2 Calibration Range exceeded: Indicates possible low bias. 

J3 Holding times not met: Indicates low bias for most analytes. 

J4 Other QC parameters outside control limits: bias not readily determined. 

J5 Other QC parameters outside control limits. The reported results appear 
to be biased high. The actual value of target compound in the sample may 
be lower than the value reported by the laboratory. 

J6 Other QC parameters outside control limits. The reported results appear 
to be biased low. The actual value of target compound in the sample may 
be higher than the value reported by the laboratory. 

R Quality control indicates the data is not usable. 

N Presumptive evidence of presence of the constituent. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\Windward\Duwamish\22683A21.RV1 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required daily frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 13C-2,3,7,8-TCDD and 13C-1,2,3,4-TCDD was less than or equal to 
25%. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

Ill. Initial Calibration 

A five point initial calibration was performed as required by the method. 

Percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for all 
native compounds and less than or equal to 35.0% for all labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was technically acceptable. 

IV. Routine Calibration (Continuing) 

Routine calibration was performed at the required frequencies. 

All of the routine calibration concentrations were within the QC limits. 

The ion abundance ratios for all PCDDs and PCDFs were within method criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
dioxin/dibenzofuran contaminants were found in the method blanks with the following 
exceptions: 

Extraction 
Method Blank ID Date Compound Concentration Associated Samcles 

WG31619-101 1/25/10 OCDD 0.123 pg/g All samples in SDG 
DPWG31962/WG31619 

V:\LOGIN\Windward\Duwamish\22683A21.RV1 4 



Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated method blanks. 

Method blank results flagged "K" by the laboratory as estimated maximum possible 
concentration (EMPC) were considered not detected. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated 

Samples} Compound RPD (Limits} Difference (Limits} Flaa AorP 

LDW-SS520-010DUP 2,3,4, 6, 7 ,8-HxCDF 62.7 (~50) - J (all detects) A 
(LDW-SS520-010 
LDW-SS520-010DUP) 

VII. Ongoing Precision & Recovery (OPR) and Standard Reference Material (SRM) 
Samples 

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC 
limits. 

Standard reference material samples were analyzed at the required frequency. 

VIII. Regional Quality Assurance and Quality Control 

Not applicable. 

IX. Internal Standards 

All internal standard recoveries were within QC limits. 

X. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XI. Compound Quantitation and CRQLs 

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions: 

V:\LOGIN\Windward\Duwamish\22683A21. RV1 5 



Sample Comoound 

All samples in SDG All TCL compounds flagged "K" by the laboratory as 
DPWG31962/WG31619 estimated maximum possible concentration. 

XII. System Performance 

The system performance was acceptable. 

XIII. Overall Assessment of Data 

Flaa AorP 

u A 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

I Samele I Comeound I Fla9 I 
All samples in SDG DPWG31962/WG31619 2,3,7,8-TCDF (from DB-5) R 

Data flags are summarized at the end of this report if data has been qualified. 

XIV. Field Duplicates 

No field duplicates were identified in this SDG. 

XV. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\Windward\Duwamish\22683A21. RV1 6 
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Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Data Qualification Summary-SDG DPWG31962/WG31619 

I SDG I Saml!le I Coml!ound I Flag I AorP I Reason I 
DPWG31962/ LDW-SS520-01 O 2,3,4,6,7,8-HxCDF J (all detects) A Duplicate sample analysis 
WG31619 LDW-SS520-01 ODUP (RPD) 

DPWG31962/ LDW-SS502-010-COMP All TCL compounds flagged "K" by u A Compound quantitation 
WG31619 LDW-SS503-043-COMP the laboratory as estimated maximum and CRQLs (EMPC) 

LDW-SS529-041-COMP possible concentration. 
LDW-SS531-010-COMP 
LDW-SS533-043-COMP 
LDW-SS544-010-COMP 
LDW-SS547-010 
LDW-SS520-01 O 
LDW-SS520-01 ODUP 

DPWG31962/ LDW-SS502-010-COMP 2,3,7,8-TCDF (from DB-5) R A Overall assessment of 
WG31619 LDW-SS503-043-COMP data 

LDW-SS529-041-COMP 
LDW-SS531-010-COMP 
LDW-SS533-043-COMP 
LDW-SS544-010-COMP 
LDW-SS547-010 
LDW-SS520-010 
LDW-SS520-01 ODUP 

Lower Duwamish Waterway Group 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
DPWG31962/WG31619 

No Sample Data Qualified in this SDG 

V:\LOGIN\Windward\Duwamish\22683A21. RV1 7 



LDC#: 22683A21 VALIDATION COMPLETENESS WORKSHEET 
SDG #: DPWG31962/WG31619 Level IV 
Laboratory: AXYS Analytical Services Ltd. 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613) 

Date:~O 

Page:..3tL 
Reviewer: ?::-:: 

2nd Reviewer: WV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

. . .. . 
'" 4rA"" -V 

,._ 
I. Technical holding times ..,, ....._ 

Sampling dates: I /11 -1~/1~ 
I ' 

II. HRGC/HRMS Instrument performance check (J " 
Ill. Initial calibration "'9 -
IV. Routine calibration -J.e- / 

V. Blanks ,;(AA/ 
VI. Matrix spike/Matrix spike duplicates Jf>LA? -"\Ml 

/ \ ..,A i,tt._. c~ VII. Laboratorv control samples 

VIII. Reaional aualitv assurance and aualitv control N 

IX. Internal standards 

X. TarQet compound identifications 

XI. Compound auantitation and CRQLs 

XII. System performance 

XIII. Overall assessment of data 

XIV. Field duplicates 

xv. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Vj~~~,~: 

1 LDW-SS502-010-COMP 

2 LDW-SS503-043-COMP 

3 LDW-SS529-041-COMP 

4 LDW-SS531-010-COMP 

5 LDW-SS533-043-COMP 

6 LDW-SS544-010-COMP 

7 LDW-SS547-010 

8 LDW-SS520-010 

9 LDW-SS520-01 ODUP 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

.... ,/ r , ti,._ 

AN 
~ ' i-

4N 
~I 

1'\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

uidf:-.:s, L, df--lt? I 21 
I 

22 

23 

24 

25 

26 

27 

28 

29 

30 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ___________________________________ _ 

22683A21 W.wpd 



VALIDATION FINDINGS CHECKLIST 

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:--L_of~ 
Reviewer: 0?--

2nd Reviewer: &: 

Validation Area Yes No NA Findings/Comments 

IMti:;!'!N#:WJlw.mlW~m#:tflflfWH@Ntm:ttiltttttWHMttmfMtffHHifJtttttffif{t:H:m:rnrH=t::=:rn=:::nwrt::t=:1:tt:Mf@f?lit:tt:nnnt@ftt'It@lffttt': 
All technical holding times were met. 

Cooler temperature criteria was met. 

Was PFK exact mass 380.9760 verified? 

Were the retention time windows established for all homologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks 
representing any other unlabeled TCDD isomers S. 25% ? 

Is the static resolving power at least 10,000 (1 O"/o valley definition)? 

Was the mass resolution adequately check with PFK? 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? 

Was the initial calibration performed at 5 concentration levels? 

Were all percent relative standard deviations (%RSD) s_ 20o/Jt~n?a'i;eled 
standards and S "S8"/o for labeled standards? 

Did all calibration standards meet the Ion Abundance Ratio criteria? 

Was the signal to noise ratio for each target compound ~ 2.5 and for each 
recovery and internal standard ~ 1 O? 

Was a routine calibration performed at the beginning and end of each 12 hour 
period? , 

e-c:n,ce.- Vvf_~ (}(..( ~I 1-t-<-'~ I 
Were all - ·-· , D)::~::::00% for unlabeled standards and ~ for 
labeled standards? 

Was a method blank associated with every sample in this SDG? 

Was a method blank performed for each matrix and concentration? 

/, 

/ 

i/ 

/ 
/ 
/ 

/ 

/ 

/1.,--

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet? 

-~:·_:::·;::::'.';:~:,:::;·::::~~--:~~--~ml~~:Be;::::'.']~w.~m:-:··-:;::::'.'::·:::~-,:-::m}:;::::'.'E~::::·:·m:::::··;::::'.'.:·:·:~5m:·:::::;::::'.'·.~::·~-:::::~:·:-~·;::::'.':·:;'~::::_~:·:·::~·:·:·:::::::::::·~_:·:·'.·:'!Yl:.:·:""·,:·~m:.:·:~.~.::m.:,·:·~:-:·:·:,:,;.,~,'.::""·:·::·±:'.~:::::::i·:·:·:~·::·:::""'·::::rb:;;,·:·:-:=::::::::::~:·:~:.:~:-~:·::~·-·::::,:::;•;,b·:::""}:::,:::L~·::""::::~:-:~::::::,:::::'.~::::~::·"":.·:~::·.:~.~-:.""·_:: ........ :~·:_""':·~::"'"':·'.~.....,--:;;:·· ....... :-:::;""':;:::=:'.:~ ....... ~:::· ...... :::::·""'::::.:""'·::::·:""':'.I 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences v 

(RPO) within the QC limits? 
=~~=================...,:,,!=~=,..dl:=:~==============.11 1,im:.:.:.:.:<···· .. ::·.··;··::~;ipies:'.:·;;>::·<·-<:·.::;:·f:_:;···l··:···,<;···<V·,·:lA..-·<····N'-}-p\·,A·--:---/w·:?;:--::,··):·:·f--··\:···:····<--··:r: .... : ..... !: .... :.: ..• L.E.·.·:-:.it·.::-->:.:P.t::.:::.:.:\t. 

/ 

Was an LCS analvzed for this SDG? / 

DXN-SW90.IV version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%A) and relative percent difference (RPO) within 
the QC limits? 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

Yes No NA 

Were internal standard recoveries within the 40-135% criteria? ~ 

Was the minimum S/N ratio of all internal standard peaks ?_ 1 O? 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RAT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound and labeled standard .2:.... 
2.5? 

Does the maximum intensity of each specified characteristic ion coincide within ± 
2 seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ?_ 2.5, at ± seconds RT) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? 

. -=i:1~::::=ll1lli.l~imll\!:i1!:!:!:!:1!:l:ll;!:Il:I;-i!Ill:l-l;!1;:1;:l;!::11:1;::1;1:!:t1l;!:l:1!I!::I;l;~I:!1l:Il;::;l:l;lil:!;!IiI:;::1Il:;;1:!:!:l1;l1;lj:t;!;!;::!;l:l:l1l:!:l:!:~t 

Were the correct internal standard OS), quantitation ion and relative response 
factor (RRF} used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? 

:Jt!B!~i1:::1i;i1i-;!l:l:!~:i:::i:::i1i:i:j1i:i:l:i;i1i~:l!i:i:i::~:i:i;i:l~l!l!i:i:i:l:!,i:i,i:i;j:!:i:l:!;!i/:i~,i~i:!!i;i~,i:i;:;:1:!i:::::jf::i1ifj:::j;::j;j:i;i;i:\:::~i~:!:i:;!i~~,i:l!ifi!::it~ii!:!iI;iwm 

System performance was found to be acceptable . 

Page: ~t-2_ 
Reviewer: 9:-:-:=: 

2nd Reviewer:_~_""'4--::::=---

Findings/Comments 

.......... :.~~j;jifJiiili::j~~i:l::;i:::il~:;:j;j~;j;i;l:l:l;::~;::::i:i::;l;::~:;;::;;~:;;::l;;;l::;lil:l;::l;j:l;:;l::;:;;::::::1::i;lii:;j:::j:;;:;;;;~:;:i::l:~:;:l::::;l:lt:1:l:i:l:l:::::i::::;j;;:j;; ........... ::': ...... ~.·.·.: ... ·.·.· ..... ·.·.· .. : ... · ... ·.· ......... '. ....... :-::.....:.... ............................ : . ....: . ..:.. ... : . ..:.. ... -.:.· 

Overall assessment of data was found to be acceptable • 

.. ... · :.::l:1~~1W.~~j~j:l;l1!;!;!~!:i:j:!:::l:l:!;!;l:l;!;l:l:l:l;l!;l:~;!:!:!1!:!:!:l:l:::lj:!i:!;l:!;!:!:l;!:l:!;l;!:l:l:!:!:!:!;i:!:!;!;l;l:l;i:i:l:l~!:i:i:l:l:l;l;!;!:!:!:!;!1!;!:!:!;!;!;~i:!:!:!;!:l:!:!:!::;j~;l:l:!:l:i=!;l:l;l:!~:!;!il:!;i:l1;i::=:.. 

Field duplicate pairs were identified in this SDG. -
DXN-SW90.IV version 1.0 > 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA / 

Target compounds were detected in the field duplicates. 

Field blanks were Identified in this SDG. / /' 

Target compounds were detected in the field blanks. / 

DXN-SW90.IV version 1.0 

Page: ~f-2_ 
Reviewer: '±:-=-

2nd Reviewer: .a 
'c;..> 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4, 7 ,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3.7,8,9-HxCDD J, 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: 



LDC#~-d 
SDG #::1& @iel 

VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 8290) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
~.,,__ ..... N""'/A-'- Were all samples associated with a method blank? 
-----r-___ N __ /A..... Was a method blank analyzed for each matrix? 

NIA Was the~ontaminated? If yes, pl~ qualification below. 
Blank extraction ,;~ J"t? Blank analysis date· i? Jt! C>~x) Cone. units: n::Es, Associated Samples: 

/ 

lillliiilml 
Blank ID Sample Identification 

"1£1Y:../c:> / 
~ I ty./~3 

,& .#11~ ::'::',,/ .P C: . - ti 
# 

,. 

Blank extraction date: ___ Blank analysis date: __ _ 
C l A one. um s: . t d s ssoc1a e amp1es: 

1~1 Blank ID I Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

Page:_J.otL 

Reviewer: Cf--
2nd Reviewer: es, 

"(_ 



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:__}_otJ 
Reviewer: 9-:: 

2nd Reviewer: : '\:::: 

Plew see qualifications below for all questions answered "N". Not applicable questions are identified as "NJA•. 
YN/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have~ 

Y _r/i)N/A 
~ 

associated MS/MSD. Soil / Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries {%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPO (Limits) Associated Samples Qualifications 

r:j'/ q lA ( ) ( ) t?,T(:5-~ ) ~ ti "'-JLh / It-
( ) ( ) ( ) 

I I 
I ( ) ,( ) ( ) 

A~/&l-t5/M5 T ,A!4 /--~ .i + -$JI. ~R,'f ) ( ) 

/ ( /i I ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

' ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( : ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MS090.21 

I 

I 
I 
I 



LDC ~,:9!6~"?k-f/ 
SDG~ 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _LofL__ 
' / 

Reviewer: qc.;.--
2nd Reviewer: A, · 

t " 

~ NIA 

~ 
Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

~,r .?-A 1±>0 /__,f ;?-uI' A lil j {J( 
\ 

V '-

Comments: See sample calculation verification worksheet for recalculations 



LUv tF;-"-c:;:?( )::;:::,n=j ,,.,) 
SDG #: ~ <820-V~ 

VALIUAI IUN t"INUINl:i:::S WUHt\:::SHt:.t:. I 

Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: --f_.of_J_ 
Reviewer: __ q=t---~ 

2nd Reviewer: -1-f 
~ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

AV NIA Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualifications 

«A-1 I .u ~ zt>cB -__s- JM f< / I}-
/ 

I 

Comments:--------------------------------------------------------

C:\WPDOCS\ WRK\DIOXIN90\0VR90.21 



LDC #: .;;>:;>6&?f...':1 . 
SDG #: ~ eo/A.f/{ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_J_of_l_ 
Reviewer: 0--

2nd Reviewer: u\: · 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (A.)(C;0 )/(A;0 )(Cx) A,= Area of compound, A.= Area of associated internal standard 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

C, = Concentration of compound, C;. = Concentration of internal standard 
S = Standard deviation of the RRFs, X = Mean of the RRFs 

Reported Recal 
II - -· Recalculated 

Calibration Average Average RRF R 
# Standard ID Date Compound (Reference Internal Standard) RRF (initial) RRF (initial) ..... ) ( 

1 l~ ,Y,q/v>1 2,3,7,8-TCDF (13C-2,3,7,8-TCDF\ (). 3'3 {). X'~ {).8'3 o.~~ 
2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 0 !')( & . ,gr (') 84 &.~ 
1,2,3,6, 7 ,8-HxCDD (13C-1,2,3,6, 7 ,8-HxCDD\ ()_Tq IJ .Tdf @.T8 ;!) -T8 
1,2,3,4,6,7,8-HpCDD ("C-1,2,4,6,7,8,-HpCDDl f .tJ T I .PT 1-1~ I-! 7 
OCDF ("C-OCDD\ oT~ f) .T ?< o.T!:5 0.75:::. 

2 1eA,..L l~rr 2,3,7,8-TCDF (''C-2,3,7,8-TCDF) ~.'1-2 ct:, . a-r .2_ o.q1 ,0. cif ( 

2,3,7,8-TCDD ("C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD ("C-1,2,3,6,7,8-HxCDD\ 

1,2,3,4,6, 7 ,8-HpCDD ("C-1,2,4,6, 7 ,8,-HpCDDl 

OCDF (13C-OCDD) 

3 2,3,7,8-TCDF l"C-2,3,7,8-TCDF\ 

2,3,7,8-TCDD ("C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD (13C-1,2,3,6, 7 ,8-HxCDD\ 

1,2,3,4,6, 7 ,8-HpCDD ("C-1,2,4,6, 7 ,8,-HPCDD) 

OCDF (1'C-OCDD) 

Reoorted Recalculated 

··- %RSD ... ---

~-'~ .:9, 3 / 
...4.'3.:::, 4.~ 
1 . ,s- ) I .4--6,-
3.~T 3. s-.2.. 
r~.% .:?c:?. ti 

4£~ 4.56 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 



•'"''-'..,'"'' '""'' r11,u11'1\:II" vvvnl\~MCC I 
Routine Calibration Results Verification 

Page:-401]_ 
Reviewer: ~.,. __ 

2nd Reviewer: e::S,-
'-:: 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * (ave. RAF. RRF)/ave. RRF 
RRF = (AJ(C.)/(AJ(C,J 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,. = Area of compound, A,, = Area of associated internal standard 
c. = Concentration of compound, C11 = Concentration of internal standard 

I Reeorted II Recalculated II Reeorted II Recalculated I 
Calibration Average RRF RRF 

I 
RRF 

II II I ~~ardlD 
Date Compound (Reference Internal Standard) (Initial) (CC) (CC) %0 %0 

.Pf~ 2,3, 7,8-TCDF ( 1C-2,3, 7,8-TCDF) O.~? 10., I!) .4 
I 7r,/f 1) 2.3,7,8-TCDD C3C·2,3,7,B-TCDD) o.7s'r I J,A (0~ :::s ':::. .::z.. 

1,2,3,6, 7,8-HxCDD ( 3C·1,2,3,6, 7,8-HxCDD) () .T'i b:3.~ 6>-,3 . .?J 
1,2,3,4,6, 7,8-HpCDD ( 3C·1,2,4,6, 7,8,-HpCDD) I .OT/ ....; ~b-: q 4h.Zl 
OCDF r3C-OC0D) /} 7 '-8 (3 ',~ 

2 "DB'JR. fJ3 'f 
::z- r /r IJ 

2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) t}. q' :2- jd.r ( :3 .tJ 
.-5::c ;_ I 2,3,7,8-TCDD ( 3C-2,3,7,8-TCOD) 

1,2,3,6, 7,8-HxCDD ( 3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCOD ( 3C-1,2.4,6, 7,8,-HpCDD) 

OCDF (13C-OCDD) 

3 [){!JM-Of '1 2,3, 7,8-TCOF ( 3C-2,3, 7,8-TCDF) O.o~ (0.7 ( t? ,6 
"'S":::: I =-- 2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) &.3T I t7. W (0 .7 

1,2,3,6, 7,8-HxCDD ( 3C-1,2,3,6, 7,8-HxCDD) /) yq ~!:=<.~ 52.~ 
1,2,3,4,6,7,8-HpCDD f'C-1,2,4,6,7,8,·HpCDD) I .fJT -4G;-.~ ~-+ 
OCDF ( 1C-OCDD) f) .,%<. (I=-- I I~ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\WPDOCS\WRK\DIOXIN90\CONCLC90.21 



LUL, tf:~-:..--FJ/ 
SDG #: ~ wt?IAffe{ 

y l'\LIUI'\ I IVI" rll"Ull"\.:Jw YYV"n..;;,ni;;;i;;; I 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

rc:1yt::.__J_U'.J.c}--'-' -
Reviewer: 

2nd Reviewer:__,,, __ _ 
"-....:_ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS • LCSD I * 2/(LCS + LCSD) 

LCS ID: ·WT3r6r r~ ((} 2 

LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

Spike Spiked Sample I I CS II ICSD II I CSll CSD 

Ad~p) Concen~wn I I, I Compound (f;t~ ( lA Percent Recove!i'. Percent Recoverv RPO 

I l"O. / I l"O.n I l"O. / 1 r~n ... - ... 0AA"llr - "··-·- - ., ___ , ... , ...... 

2,3,7,8-TCDD ,. t,? .tJ ~~ ttJ ,b N4 t tJ6 (t7k 
1,2,3, 7,8-PeCDD c::dJ sf.> ,qq,/ qq_rJ 
1,2,3,4, 7,8-HxCDD c;b? g__,, r 457 $.T/ 
1,2,3,4,7,8,9-HpCDF 9tJ M:4- t?(.::c :!1 q.;2._"t 

I 0-4- I 
f.,;;:z'=s II I I q fr zs OCDF ' \ I 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\Validation Worksheets\Dioxin90\LCSCLC90.21 



Descriptor Accurate mass111 Ion ID 

1 303.9016 M 
305.8987 M+2 
315.9419 M 
317.9389 M+2 
319.8965 M 
321.8936 M+2 
331.9368 M 
333.9338 M+2 
375.8364 M+2 
[354.9792] LOCK 

2 339.8597 M+2 
341.8567 M+4 
351.9000 M+2 
353.8970 M+4 
355.8546 M+2 
357.8516 M+4 
367.8949 M+2 
369.8919 M+4 
409.7974 M+2 
[354.9792] LOCK 

3 373.8208 M+2 
375.8178 M+4 
383.8639 M 
385.8610 M+2 
389.8156 M+2 
391.8127 M+4 
401.8559 M+2 
403.8529 M+4 
445.7555 M+4 
(430.9728] LOCK 

(a) The following nuclidic masses were used: 

H = 1.007825 
C = 12.000000 

13C = 13.003355 
F = 18.9984 

S = internal/recovery standard 

C:\WPDOCS\WRK\D10XIN90\TCl90.21 

Elemental Composition 

C12H435Cl40 
C12H4:isc13a1c10 
,ac,2H4<1SCl40 
13c 12H435c1.•1c10 
C12H435Cl40 2 
c 12H435C13•1c102 
,ac,2H.<1SCl402 
1ac12H435Cl337CI02 
c 12H.35Cl5•1c10 
C,f1a 

C12H335Cl.37CIO 
C12H3 35Cl3 37Cl20 
13C12H3asc1.31c1 o 
1•c,2H3asc1aa1c120 
C12H335Cl.37CI02 
c,2Ha asc1. a1c1202 
,ac,2Ha ascJ4 a1cJ02 
1ac,2Haasc1aa1c1202 
C,2HaascJ.37CJO 
C,l1a 

C12H235Cl537CIO 
C12H235Cl437Cl20 
iaC12H235Cl60 
13C12H235Cls31c10 
c 12H205c15•1c102 
C12H235Cl4"7Cl20 2 
,ac,2H2asc1sa1c102 
1ac,2HiSCJ437Cl202 
C12H235C1.31c120 
C0F17 

0 = 15.994915 
35CI = 34.968853 
37CI = 36.965903 

Analyte Descriptor Accurate Mass<•> Ion ID Elemental Composition Analyte 

TCDF 4 407.7818 M+2 C12H35Cl637CIO HpCDF -
TCDF 409.7788 M+4 C12H35Cl537Clp HpCDF 
TCDF (S) 417.8250 M 13C12H35Clp HpCDF (S) 
TCDF (S) 419.8220 M+2 13c 12H35C10•1c10 HpCDF 
TCDD 423.7767 M+2 c 12H35c1e31c102 HpCDD 
TCDD 425.7737 M+4 c 12H35c1s31c1p2 HpCDD 
TCDD (S) 435.8169 M+2 13C12H35C1031c102 HpCDD (S) 
TCDD (S) 437.8140 M+4 13C12H35Cl537Cl20 2 HpCDD (S) 
HxCDPE 479.7165 M+4 C12H35Cl/1Cl20 NCDPE 
PFK (430.9728] LOCK C9F11 PFK 

PeCDF 5 441.7428 M+2 c 12:isc1,31c10 OCDF 
PeCDF 443.7399 M+4 C1235Cle37Cl20 OCDF 
PeCDF (S) 457.7377 M+2 c 12asc17"7CI02 OCDD 
PeCDF (S) 459.7348 M+4 c 12asc10a1c120 2 OCDD 
PeCDD 469.7780 M+2 1ac,2asc1,31c102 OCDD (S) 
PeCDD 471.7750 M+4 1ac,2asc1.•1c1202 OCOD (S) 
PeCDO (S) 513.6775 M+4 C1235Cl837Cl20 DCDPE 
PeCDD (S) [422.9278] LOCK c,oF,1 PFK 
HpCDPE 
PFK 

HxCOF 
HxCDF 
HxCDF (S) 
HxCDF (S) 
HxCDD 
HxCDD 
HxCDD (S) 
HxCDD (S) 
OCDPE 
PFK 



~ LDC #:~6t>~[ 
SDG#:~~!A.P( 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

I') N N/A Were all reported results recalculated and verified for all level IV samples? 

Page:__lof_L 
Reviewer: Cf 

2nd reviewer: __ --1bfT'o'---,----,,,_ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&)(I.HOE} Example: 
(A.)(RRF) (V0 )(%S) 

I f A. = Area of the characteristic ion (EICP) for the Sample I.D. ' : 
compound to be measured 

A.., = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms Cone.= ( (.f Qe_~ l ( ~~ }( l 
(ng) 4Pe>) < ,.~7 H(p.::2- )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) 
or grams (g). 

4='-' ~y RRF = Relative Response Factor (average) from the initial = 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC90.21 
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Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

 

2009/2010 Sampling Results 
for Dioxins and Furans 

 

 
 

 

METALS 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 
Matrix: Sediment /1 / 

Data Release Authorizedf~/ 
Reported: 02/03/10 }}w 
Percent Total Solids: 72~1% 

Prep Prep Analysis Analysis 
Meth Date Method Date 

30508 01/25/10 200.8 02/02/10 
30508 01/25/10 200.8 02/02/10 
30508 01/25/10 60108 02 /01/10 
30508 01/25/10 60108 02/01/10 
30508 01/25/10 60108 02/01/10 
30508 01/25/10 60108 02/01/10 
30508 01/25/10 60108 02/01/10 
CLP 01/25/10 7471A 01/28/10 
30508 01/25/10 60108 02/01/10 
30508 01/25/10 6010B 02/01/10 
30508 01/25/10 200.8 02/02/10 
30508 01/25/10 6010B 02/01/10 
3050B 01/25/10 200.8 02/02/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 

U-Analyte undetected at given RL 
RL-Reporting Limit 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS502-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

CAS Number Analyte RL mg/kg-dry 

7440-36-0 Antimony 0.3 0.9 
7440-38-2 Arsenic 0.3 24.3 
7440-43-9 Cadmium 0.3 0.3 
7440-47-3 Chromium 0.7 18.8 
7440-48-4 Cobalt 0.4 5.1 
7440-50-8 Copper 0.3 41.3 
7439-92-1 Lead 3 50 
7439-97-6 Mercury 0.03 0.03 
7439-98-7 Molybdenum 0.7 2.2 
7440-02-0 Nickel 1 15 
7782-49-2 Selenium 0.7 0.7 
7440-22-4 Silver 0.4 0.4 
7440-28-0 Thallium 0.3 0.3 
7440-62-2 Vanadium 0.4 38.9 
7440-66-6 Zinc 1 148 

FORM-I 

QGS2:00131 

Q 

u 

u 

u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 ,. 
Matrix: Sediment ~/' / 
Data Release Authorize ·. v1 

Reported: 02/03/10 \ 
c 

ANALYTICAL /al\ 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS502-010-comp 
DUPLICATE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Control 
Analyte Method Sample Duplicate RPD Limit Q 

Antimony 200.8 0.9 1. 3 36.4% +/- 0.3 L* 
Arsenic 200.8 24.3 26.3 7.9% +/- 20% 
Cadmium 6010B 0.3 u 0.3 u 0.0% +/- 0.3 L 
Chromium 6010B 18.8 14.5 25.8% +/- 20% * 
Cobalt 6010B 5.1 4.0 24.2% +/- 20% * 
Copper 6010B 41. 3 33.2 21.7% +/- 20% * 
Lead 6010B 50 43 15.1% +/- 20% 
Mercury 7471A 0.03 u 0.03 u 0.0% +/- 0.03 L 
Molybdenum 6010B 2.2 2.2 0.0% +/- 0.7 L 
Nickel 6010B 15 11 30.8% +/- 20% * 
Selenium 200.8 0.7 u 0.7 u 0.0% +/- 0.7 L 
Silver 6010B 0.4 u 0.4 u 0.0% +/- 0.4 L 
Thallium 200.8 0.3 u 0.3 u 0.0% +/- 0.3 L 
Vanadium 6010B 38.9 29.8 26.5% +/- 20% * 
Zinc 6010B 148 117 23.4% +/- 20% * 

Reported in mg/kg-dry 

*-Control Limit Not Met 
L-RPD Invalid, Limit = Detection Limit 

FORM-VI 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62D 
LIMS ID: 10-1450 
Matrix: Sediment ~' / 
Data Release Authorized y,. ·· 

1 

Reported: 02/03/10 \ 
\J 

Percent Total Solids: 75.7% 

Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS503-043-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 9.6 

QG62: 00134, 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62E 
LIMS ID: 10-1451 
Matrix: Sediment f?j/ / 
Data Release Authorize . ,'1/ 
Reported: 02/03/10 1 

J 
Percent Total Solids: 42.1% 

Analysis Analysis 

ANALYTICAL•·· 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SSSOB-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.5 11.3 

QGG2:00135 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62F 
LIMS ID: 10-1452 
Matrix: Sediment . ffli / 
Data Release Authorizedlfl:'l/' / 
Reported: 02/03/10 1 •J 

1,_/ 
Percent Total Solids: 41.8% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS509-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.5 18.1 

QGS2:00:l36 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62G 
LIMS ID: 10-1453 
Matrix: Sediment ,/Y,,/ 
Data Release Authorize11 \J, 
Reported: 02/03/10 ~ 1v 

V 
Percent Total Solids: 75.4% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS523-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.2 5.1 

QGS2 : 001, 3-7 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62H 
LIMS ID: 10-1454 
Matrix: Sediment ~ 1 / 

Data Release Authorized ~ · 
Reported: 02/03/10 

Percent Total Solids: 77.2% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS525-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/16/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.2 3.8 

QG62:001.38 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62I 
LIMS ID: 10-1455 
Matrix: Sediment ~ / 
Data Release Authorized('{\ __ // 
Reported: 02/03/10 )Cf)V 

' I . V 
Percent Total Solids: 71.2% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS526-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/16/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 7.5 

QGS2:00i39 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62B 
LIMS ID: 10-1448 
Matrix: Sediment e ! ./ 
Data Release Authorized· j/ 
Reported: 02/03/10 J 
Percent Total Solids: 50.5% 

Prep Prep Analysis 
Meth Date Method 

3050B 01/25/10 200.8 
3050B 01/25/10 200.8 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 
CLP 01/25/10 7471A 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 
3050B 01/25/10 200.8 
3050B 01/25/10 6010B 
3050B 01/25/10 200.8 
3050B 01/25/10 6010B 
3050B 01/25/10 6010B 

Analysis 
Date 

02/02/10 
02/02/10 
02/01/10 
02/01/10 
02/01/10 
02/01/10 
02/01/10 
01/28/10 
02/01/10 
02/01/10 
02/02/10 
02/01/10 
02/02/10 
02/01/10 
02/01/10 

U-Analyte undetected at given RL 
RL-Reporting Limit 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS527-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/17/09 
Date Received: 01/18/10 

CAS Number Analyte RL mg/kg-dry 

7440-36-0 Antimony 0.4 0.4 
7440-38-2 Arsenic 0.4 18.5 
7440-43-9 Cadmium 0.4 0.4 
7440-47-3 Chromium 1 20 
7440-48-4 Cobalt 0.6 6.7 
7440-50-8 Copper 0.4 31. 4 
7439-92-1 Lead 4 10 
7439-97-6 Mercury 0.04 0.09 
7439-98-7 Molybdenum 1 1 
7440-02-0 Nickel 2 16 
7782-49-2 Selenium 0. 9 0.9 
7440-22-4 Silver 0.6 0.6 
7440-28-0 Thallium 0.4 0.4 
7440-62-2 Vanadium 0.6 46.9 
7440-66-6 Zinc 2 62 

FORM-I 

QGG2 : 001 :32 

Q 

u 

u 

u 

u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62C 
LIMS ID: 10-1449 , 
Matrix: Sediment [(fl/ 
Data Release Authorized: · 
Reported: 02/03/10 , 

Percent Total Solids: 49.7% 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3050B 01/25/10 200.8 02/02/10 
3050B 01/25/10 200.8 02/02/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 
CLP 01/25/10 7471A 01/28/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 200.8 02/02/10 
3050B 01/25/10 6010B 02/01/10 
3050B 01/25/10 200.8 02/02/10 
30508 01/25/10 6010B 02/01/10 
3050B 01/25/10 6010B 02/01/10 

U-Analyte undetected at given RL 
RL-Reporting Limit 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS603-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/17/09 
Date Received: 01/18/10 

CAS Number Analyte RL mg/kg-dry 

7440-36-0 Antimony 0.4 0.4 
7440-38-2 Arsenic 0.4 16.7 
7440-43-9 Cadmium 0.4 0.4 
7440-47-3 Chromium 0.9 25.8 
7440-48-4 Cobalt 0.6 8.6 
7440-50-8 Copper 0.4 39.7 
7439-92-1 Lead 4 15 
7439-97-6 Mercury 0.04 0.10 
7439-98-7 Molybdenum 0.9 0.9 
7440-02-0 Nickel 2 21 
7782-49-2 Selenium 1 1 
7440-22-4 Silver 0.6 0.6 
7440-28-0 Thallium 0.4 0.4 
7440-62-2 Vanadium 0.6 60.7 
7440-66-6 Zinc 2 80 

FORM-I 

QG62:00133 

Q 

u 

u 

u 

u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62J 
LIMS ID: 10-1456 

Data Release Authorized \; / 
Matrix: Sediment \p· ' ,/ 
Reported: 02/03/10 1 

Percent Total Solids: 74.9% 

Analysis Analysis 

ANALYTICAL/&_ 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS529-041-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 93.8 

QG62 : 001. 40 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62K 
LIMS ID: 10-1457 1 , 

Matrix: Sediment ffj/ /' 
Data Release Authorize . \il 
Reported: 02/03/10 .i( 

\.,/ 

Percent Total Solids: 61.8% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Sample ID: LDW-SS530-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B 01/25/10 200.8 02/02/10 7440-38-2 

0-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 19.1 

QG62:00141 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62L 
LIMS ID: 10-1469 

Matrix: Sediment Q" / 
Data Release Authorized '~/ 
Reported: 02/03/10 

Percent Total Solids: 7 .6% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS531-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

0-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.2 6.4 

QGS2:00142 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62M 
LIMS ID: 10-1470 A . 
Matrix: Sediment w/ , 
Data Release Authorized: / 
Reported: 02/03/10 v' 
Percent Total Solids: 73.8% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS533-043-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 4.3 

QG62: 0011-13 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG62N 
LIMS ID: 10-1471 
Matrix: Sediment fi: .. 
Data Release Authorize f \u/ 
Reported: 02/03/10 1 ! 

(./ 

Percent Total Solids: 62.1% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS544-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.3 6.4 

QGS2:00144 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QG620 
LIMS ID: 10-1472 , 
Matrix: Sediment ~1 / 
Data Release Authorized: 
Reported: 02/03/10 '/ 

J 
Percent Total Solids: 54.8% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Sample ID: LDW-SS547-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry Q 

30508 01/25/10 200.8 02/02/10 7440-38-2 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 

Arsenic 0.4 8.3 

QG62:00145 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QC19H 
LIMS ID: 09-31229 
Matrix: Water (t_,, 
Data Release Authorized: 
Reported: 12/30/09 

Prep Prep Analysis Analysis 
Meth Date Method Date 

200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
7470A 12/23/09 7470A 12/26/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 
200.8 12/23/09 200.8 12/29/09 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Sample ID: LDW-SS527-RB 
SAMPLE 

ANALYTICAL. 
RESOURCes'g/ 
INCORPORATED 

QC Report No: QC19-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

04-08-06-29 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

CAS Number Analyte RL µg/L Q 

7440-36-0 Antimony 0.2 0.2 u 
7440-38-2 Arsenic 0.2 0.2 u 
7440-43-9 Cadmium 0.2 0.2 u 
7440-47-3 Chromium 0.5 0.5 u 
7440-48-4 Cobalt 0.2 0.2 u 
7440-50-8 Copper 0.5 0.5 u 
7439-92-1 Lead 1 1 u 
7439-97-6 Mercury 0.1 0.1 u 
7439-98-7 Molybdenum 0.2 0.2 u 
7440-02-0 Nickel 0.5 0.5 u 
77 82-4 9-2 Selenium 0.5 0.5 u 
7440-22-4 Silver 0.2 0.2 u 
7440-28-0 Thallium 0.2 0.2 u 
7440-62-2 Vanadium 0.2 0.2 u 
7440-66-6 Zinc 4 4 u 

FORM-I 

QC19:00045 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: QC19H 
LIMS ID: 09-31229 ef 
Matrix: Water · 
Data Release Authorize . 
Reported: 12/30/09 

Sample ID: LDW-SS527-RB 
DUPLICATE 

ANALYTICAL. 
RESOURCES\:!l!I 
INCORPORATED 

QC Report No: QC19-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

04-08-06-29 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Control 
Analyte Method Sample Duplicate RPO Limit Q 

Antimony 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Arsenic 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Cadmium 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Chromium 200.8 0.5 u 0.5 u 0.0% +/- 0.5 L 

Cobalt 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 

Copper 200.8 0.5 u 0.5 u 0.0% +/- 0.5 L 
Lead 200.8 1 u 1 u 0.0% +/- 1 L 
Mercury 7470A 0.1 u 0.1 u 0.0% +/- 0.1 L 
Molybdenum 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Nickel 200.8 0.5 u 0.5 u 0.0% +/- 0.5 L 
Selenium 200.8 0.5 u 0.5 u 0.0% +/- 0.5 L 

Silver 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Thallium 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Vanadium 200.8 0.2 u 0.2 u 0.0% +/- 0.2 L 
Zinc 200.8 4 u 4 u 0.0% +/- 4 L 

Reported in µg/L 

*-Control Limit Not Met 
L-RPD Invalid, Limit = Detection Limit 

FORM-VI 

QC1 
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ANALYTICAL. 
RESOURCES g 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS503-043-comp 
SAMPLE 

Lab Sample ID: QG62D 
LIMS ID: 10-1450 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment /!:;J 

Data Release Authorized: .,? 
Reported: 02/02/10 · · 

Event: NA 
Date Sampled: 01/11/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 19:10 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.9 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 24.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte RL 

Naphthalene 4.6 
2-Methylnaphthalene 4.6 
1-Methylnaphthalene 4.6 
Acenaphthylene 4.6 
Acenaphthene 4.6 
Fluorene 4.6 
Phenanthrene 4.6 
Anthracene 4.6 
Fluoranthene 4.6 
Pyrene 4.6 
Benzo(a)anthracene 4.6 
Chrysene 4.6 
Benzo(b)fluoranthene 4.6 
Benzo(k)fluoranthene 4.6 
Benzo(a)pyrene 4.6 
Indeno(l,2,3-cd)pyrene 4.6 
Dibenz(a,h)anthracene 4.6 
Benzo(g,h,i)perylene 4.6 
Dibenzofuran 4.6 

Reported in µg/kg (ppb) 

SIM Semivolatile Surrogate Recovery 
------·---~---------~~-----------·---

dl0-2-Methylnaphthalene 72.3% 
dl4-Dibenzo(a,h)anthracen 101% 

Result 

38 
22 
31 
46 
28 
47 

300 
84 

900 
620 
260 
390 
210 
210 
290 
150 

45 
180 

13 

E 

E 

ro~I QGG~:~0055 



ANALYTICAL. 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS503-043-comp 
DILUTION 

Lab Sample ID: QG62D 
LIMS ID: 10-1450 
Matrix: Sediment 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Data Release Authorized:.~ 
Reported: 02/02/10 ;f'J/ 

Event: NA 
Date Sampled: 01/11/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 16:14 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.9 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 5.00 
Percent Moisture: 24.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 73.3% 
d14-Dibenzo(a,h)anthracen 85.0% 

FORM I 

Result 
--- -----·-- ----- - - -------

41 
23 
34 
46 
32 
32 

290 
73 

870 
640 
250 
400 
180 
220 
270 
150 

25 
190 

< 23 u 

QG62 000b6 



ANALYTICAL. 
RESOURCES 'eJ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SSSOS-010 
SAMPLE 

Lab Sample ID: QG62E 
LIMS ID: 10-1451 
Matrix: Sediment /~ 
Data Release Authorized:/& 
Reported: 02/02/10 · 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Event: NA 
Date Sampled: 12/15/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 19:31 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.5 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 58.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL 
~---------------- ----- -- "------------- -- ------·----·---·----·-·-----------~·----

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 4.8 
2-Methylnaphthalene 4.8 
1-Methylnaphthalene 4.8 
Acenaphthylene 4.8 
Acenaphthene 4.8 
Fluorene 4.8 
Phenanthrene 4.8 
Anthracene 4.8 
Fluoranthene 4.8 
Pyrene 4.8 
Benzo(a)anthracene 4.8 
Chrysene 4.8 
Benzo(b)fluoranthene 4.8 
Benzo(k)fluoranthene 4.8 
Benzo(a)pyrene 4.8 
Indeno(l,2,3-cd)pyrene 4.8 
Dibenz(a,h)anthracene 4.8 
Benzo(g,h,i)perylene 4.8 
Dibenzofuran 4.8 

Reported in µg/kg (ppb) 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 65.3% 
dl4-Dibenzo(a,h)anthracen 86.7% 

FORM I 

Result 

< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 

QGb2 00057 



ORGANICS ANALYSIS DATA SHEET 
PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS509-010 
SAMPLE 

Lab Sample ID: QG62F 
LIMS ID: 10-1452 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/02/10 

QC Report No: 
Project: 

Event: 
Date Sampled: 

Date Received: 

QG62-Windward Environmental, 
LDW Dioxin Sampling 
NA 
12/15/09 
01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 19:52 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 3.26 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 58.2% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL 
-.------·------------···--·------~ ·---------------------------~---·---------

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 15 
2-Methylnaphthalene 15 
1-Methylnaphthalene 15 
Acenaphthylene 15 
Acenaphthene 15 
Fluorene 15 
Phenanthrene 15 
Anthracene 15 
Fluoranthene 15 
Pyrene 15 
Benzo(a)anthracene 15 
Chrysene 15 
Benzo(b)fluoranthene 15 
Benzo(k)fluoranthene 15 
Benzo(a)pyrene 15 
Indeno(l,2,3-cd)pyrene 15 
Dibenz(a,h)anthracene 15 
Benzo(g,h,i)perylene 15 
Dibenzofuran 15 

Reported in µg/kg (ppb) 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 78.3% 
dl4-Dibenzo(a,h)anthracen 108% 

FORM I 

Result 
----------

92 
58 
55 

290 
92 

200 
2,400 E 

740 
4,400 E 

4,100 E 
2,000 E 

3,100 E 
1,800 E 

1,800 E 

2,400 E 

1,200 
500 

1,400 
75 

QuS2: 0005~ 

LLC 



ANALYTICAL/& 
RESOURCES \g/ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS509-010 
DILUTION 

Lab Sample ID: QG62F 
LIMS ID: 10-1452 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized: 015 
Reported: 02/02/10 //,;/-/ 

Event: NA 
Date Sampled: 12/15/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 16:35 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 3.26 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 5.00 
Percent Moisture: 58.2% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte 

Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 66.7% 
dl4-Dibenzo(a,h)anthracen 81.7% 

FORM I 

Result 

84 
< 77 U 
< 77 U 

270 
100 
170 

2,200 
640 

4,100 
4,000 
1,800 
2,600 
1,600 
1,600 
2,100 
1,200 

380 
1,400 

< 77 U 

QGS2:00059 



ANALYTICAL. 
RESOURCES 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS523-010 
SAMPLE 

Lab Sample ID: QG62G 
LIMS ID: 10-1453 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ,./?f' 
Data Release Authorized:,~ 
Reported: 02/02/10 v 

Event: NA 
Date Sampled: 12/15/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 20:13 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.5 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 21.6% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte 

Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 67.0% 
dl4-Dibenzo(a,h)anthracen 91.0% 

,FORM I 

Result 

5.7 
< 4.8 
< 4.8 

9.5 
4.8 
6.2 

42 
22 

150 
90 
65 

150 
85 
85 
72 
49 
17 
66 

< 4.8 

u 
u 

u 

QG62 00060 



ANALYTICAL. 
RESOURCES g 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS601-010-010 
SAMPLE 

Lab Sample ID: QG62P 
LIMS ID: 10-1473 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment # 
Data Release Authorized: ,/ 
Reported: 02/02/10 

Event: NA 
Date Sampled: 12/15/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 23:21 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.3 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 22.5% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

RL 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

Reported in µg/kg (ppb) 

SIM Semi volatile Surrogate Recovery 
---------- --- ---- - ·------ ---------~~------------ ----

dl0-2-Methylnaphthalene 68.7% 
dl4-Dibenzo(a,h)anthracen 95.7% 

FORM I 

Result 

< 4.8 u 
< 4.8 u 
< 4.8 u 

10 
6.3 
6.3 

81 
32 

230 
150 

94 
180 
110 
110 
110 

68 
26 
81 

< 4.8 u 

QGS·? 00072 



ANALYTICAL/& 
RESOURCES .. 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS525-010 
SAMPLE 

Lab Sample ID: QG62H 
LIMS ID: 10-1454 
Matrix: Sediment ,~ 
Data Release Authorized: ;,,9 
Reported: 02/02/10 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Event: NA 
Date Sampled: 12/16/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 20:34 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.4 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 22.2% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte 
~---------------·-----·----------· -·-- .. - ----·---·------------ . 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 65.3% 
d14-Dibenzo(a,h)anthracen 86.3% 

FORM I 

Result 

< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 

4.8 
5.3 

43 
7.7 

88 
51 
27 
51 
29 
29 
24 
14 

5.8 
15 

4.8 

QG62 0006:t 



ANALYTICAL. 
RESOURCES \g/ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS526-010 
SAMPLE 

Lab Sample ID: QG62I 
LIMS ID: 10-1455 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment :?'/ 
Data Release Authorized:,V(J' 
Reported: 02/02/10 

Event: NA 
Date Sampled: 12/16/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 20:55 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.6 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 32.0% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte 
-------- -- ------ - _,. ----·-------------- ------· ,. .. ---------------

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 75.0% 
dl4-Dibenzo(a,h)anthracen 97.0% 

FORM I 

Result 
··--------------

5.7 
11 

9.0 
13 
26 
27 

350 
100 
930 E 
520 E 
310 
510 E 
290 
290 
320 
170 

70 
190 

15 

QG62:000S2 



ANALYTICAL/& 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS526-010 
DILUTION 

Lab Sample ID: QG62I 
LIMS ID: 10-1455 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized: t/)f, 
Reported: 02/02/10 

Event: NA 
Date Sampled: 12/16/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 16:56 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.6 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 5.00 
Percent Moisture: 32.0% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL 
-------------------- --------------·--------·---·--·--------------··-··-~--------

91-20-3 Naphthalene 24 
91-57-6 2-Methylnaphthalene 24 
90-12-0 1-Methylnaphthalene 24 
208-96-8 Acenaphthylene 24 
83-32-9 Acenaphthene 24 
86-73-7 Fluorene 24 
85-01-8 Phenanthrene 24 
120-12-7 Anthracene 24 
206-44-0 Fluoranthene 24 
129-00-0 Pyrene 24 
56-55-3 Benzo(a)anthracene 24 
218-01-9 Chrysene 24 
205-99-2 Benzo(b)fluoranthene 24 
207-08-9 Benzo(k)fluoranthene 24 
50-32-8 Benzo(a)pyrene 24 
193-39-5 Indeno(l,2,3-cd)pyrene 24 
53-70-3 Dibenz(a,h)anthracene 24 
191-24-2 Benzo(g,h,i)perylene 24 
132-64-9 Dibenzofuran 24 

Reported in µg/kg (ppb) 

SIM Semi volatile Surrogate Recovery 
----------------------------- -·-------------·-------·-··-------------

dl0-2-Methylnaphthalene 65.0% 
d14-Dibenzo(a,h)anthracen 96. 7% 

FORM I 

Result 

< 24 u 
< 24 u 
< 24 u 
< 24 u 

26 
26 

340 
97 

900 
570 
300 
500 
270 
270 
300 
160 

76 
200 

< 24 u 

QGS2:00063 



ORGANICS ANALYSIS DATA SHEET 
PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS529-041-comp 
SAMPLE 

Lab Sample ID: QG62J 
LIMS ID: 10-1456 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/02/10 

QC Report No: 
Project: 

Event: 
Date Sampled: 

Date Received: 

QG62-Windward Environmental, 
LDW Dioxin Sampling 
NA 
01/11/10 
01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 21:16 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.9 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 25.1% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte 

Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 73.7% 
dl4-Dibenzo(a,h)anthracen 74.3% 

FORM I 

Result 
-~-·---~--

62 
29 
26 
15 

330 
300 

2,800 E 
2,100 E 

13,000 E 
10,000 E 

8,300 E 
7,500 E 
3,400 E 
3,400 E 
4,400 E 
1,600 E 
1,100 E 
1,600 E 

120 

QG62:000.64 

LLC 



ANALYTICAL/& 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS529-041-comp 
DILUTION 

Lab Sample ID: QG62J 
LIMS ID: 10-1456 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized: 

1
;7:f/ 

Reported: 02/02/10 

Event: NA 
Date Sampled: 01/11/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 17:17 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.9 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 50.0 
Percent Moisture: 25.1% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL Result 

91-20-3 Naphthalene 230 < 230 
91-57-6 2-Methylnaphthalene 230 < 230 
90-12-0 1-Methylnaphthalene 230 < 230 
208-96-8 Acenaphthylene 230 < 230 
83-32-9 Acenaphthene 230 340 
86-73-7 Fluorene 230 300 
85-01-8 Phenanthrene 230 2,600 
120-12-7 Anthracene 230 2,000 
206-44-0 Fluoranthene 230 16,000 
129-00-0 Pyrene 230 12,000 
56-55-3 Benzo(a)anthracene 230 7,500 
218-01-9 Chrysene 230 7,900 
205-99-2 Benzo(b)fluoranthene 230 3,900 
207-08-9 Benzo(k)fluoranthene 230 3,900 
50-32-8 Benzo(a)pyrene 230 4,900 
193-39-5 Indeno(l,2,3-cd)pyrene 230 2,000 
53-70-3 Dibenz(a,h)anthracene 230 870 
191-24-2 Benzo(g,h,i)perylene 230 2,200 
132-64-9 Dibenzofuran 230 < 230 

Reported in µg/kg (ppb) 

SIM Semi volatile Surrogate Recovery 
- --- - ------~-------- - ---

dl0-2-Methylnaphthalene D 
dl4-Dibenzo(a,h)anthracen D 

u 
u 
u 
u 

u 

FORM I QGS2:000c5 



ORGANICS ANALYSIS DATA SHEET 
PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS530-010 
SAMPLE 

Lab Sample ID: QG62K 
LIMS ID: 10-1457 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/02/10 

QC Report No: 
Project: 

Event: 
Date Sampled: 

Date Received: 

QG62-Windward Environmental, 
LDW Dioxin Sampling 
NA 
12/15/09 
01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 21:36 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.3 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 36.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL Result 
----·----·-------- - - -------·· ·-· -------- ----------------·-·- -- -- --------· --

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 4.8 
2-Methylnaphthalene 4.8 
1-Methylnaphthalene 4.8 
Acenaphthylene 4.8 
Acenaphthene 4.8 
Fluorene 4.8 
Phenanthrene 4.8 
Anthracene 4.8 
Fluoranthene 4.8 
Pyrene 4.8 
Benzo(a)anthracene 4.8 
Chrysene 4.8 
Benzo(b)fluoranthene 4.8 
Benzo(k)fluoranthene 4.8 
Benzo(a)pyrene 4.8 
Indeno(1,2,3-cd)pyrene 4.8 
Dibenz(a,h)anthracene 4.8 
Benzo(g,h,i)perylene 4.8 
Dibenzofuran 4.8 

Reported in µg/kg (ppb} 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 76.3% 
d14-Dibenzo(a,h)anthracen 83.3% 

FORM I 

1,100 E 
680 E 

540 E 

150 
1,000 E 

930 E 

7,700 E 

2,000 E 

8,300 E 

7,100 E 

3,400 E 

4,200 E 

2,100 E 

2,100 E 

3,200 E 

1,500 E 

640 E 

1,900 E 

460 

QG62:0006S 

LLC 



ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS530-010 
DILUTION 

Lab Sample ID: QG62K 
LIMS ID: 10-1457 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized:t,7/f/ 
Reported: 02/02/10 

Event: NA 
Date Sampled: 12/15/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 17:38 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.3 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 50.0 
Percent Moisture: 36.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

Reported rn µg/kg (ppb) 

RL 

240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene D 
dl4-Dibenzo(a,h)anthracen D 

FORM I 

Result 
--- ----- ---- --- ---- ----

1,000 
660 
560 

< 240 u 
970 
820 

7,100 
1,800 
8,100 
7,400 
3,100 
3,800 
2,200 
2,200 
3,200 
1,600 

580 
2,300 

360 

QG62:00067 



ANALYTICAL Jil\ 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS531-010-comp 
SAMPLE 

Lab Sample ID: QG62L 
LIMS ID: 10-1469 
Matrix: Sediment t11 
Data Release Authorized:/ 
Reported: 02/02/10 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Event: NA 
Date Sampled: 01/12/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 21:57 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.2 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 27.4% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Nwnber Analyte 
·---------·--------

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
90-12-0 1-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

RL 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

Reported in µg/kg (ppb) 

SIM Semi volatile Surrogate Recovery 
------------------------- ----------··------- ------ -------

dl0-2-Methylnaphthalene 67.7% 
d14-Dibenzo(a,h)anthracen 92.7% 

FORM I 

Result 

< 4.9 u 
< 4.9 u 
< 4.9 u 

22 
< 4.9 u 
< 4.9 u 

30 
30 

100 
67 
48 
67 
48 
48 
51 
41 
15 
68 

< 4.9 u 

QG62. : 00068 



ANALYTICAL Iii\ 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS533-043-comp 
SAMPLE 

Lab Sample ID: QG62M 
LIMS ID: 10-1470 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized£/'~ 
Reported: 02/02/10 

Event: NA 
Date Sampled: 01/12/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 22:18 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.7 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 28.8% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte 

Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 66.7% 
d14-Dibenzo(a,h)anthracen 91.7% 

FORM I 

Result 

< 4.7 
5.1 

< 4.7 
< 4.7 

7.5 
4.7 

32 
12 
88 
79 
36 
51 
36 
36 
42 
27 
12 
34 

< 4.7 

u 

u 
u 

u 

QG62:00069 



ANALYTICAL. 
RESOURCES \g/ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS544-010-comp 
SAMPLE 

Lab Sample ID: QG62N 
LIMS ID: 10-1471 
Matrix: Sediment ~ 
Data Release Authorized:j/'O 
Reported: 02/02/10 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Event: NA 
Date Sampled: 01/12/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 22:39 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.5 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 39.3% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number Analyte RL 
---------------------- ------·-----" -·-

91-20-3 Naphthalene 4.8 
91-57-6 2-Methylnaphthalene 4.8 
90-12-0 1-Methylnaphthalene 4.8 
208-96-8 Acenaphthylene 4.8 
83-32-9 Acenaphthene 4.8 
86-73-7 Fluorene 4.8 
85-01-8 Phenanthrene 4.8 
120-12-7 Anthracene 4.8 
206-44-0 Fluoranthene 4.8 
129-00-0 Pyrene 4.8 
56-55-3 Benzo(a)anthracene 4.8 
218-01-9 Chrysene 4.8 
205-99-2 Benzo(b)fluoranthene 4.8 
207-08-9 Benzo(k)fluoranthene 4.8 
50-32-8 Benzo(a)pyrene 4.8 
193-39-5 Indeno(1,2,3-cd)pyrene 4.8 
53-70-3 Dibenz(a,h)anthracene 4.8 
191-24-2 Benzo(g,h,i)perylene 4.8 
132-64-9 Dibenzofuran 4.8 

Reported in µg/kg (ppb) 

SIM Semi volatile Surrogate Recovery 
-------------~---~------- ---------------

dl0-2-Methylnaphthalene 67.0% 
dl4-Dibenzo(a,h)anthracen 95.3% 

FORM I 

Result 

< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 
< 4.8 u 

17 
4.8 

44 
32 
16 
23 
20 
20 
19 
14 

5.7 
20 

< 4.8 u 

QGG2:00070 



ANALYTICAL/& 
RESOURCES~ 
INCORPORATED ORGANICS ANALYSIS DATA SHEET 

PNAs by SIM SW8270D-SIM GC/MS 
Page 1 of 1 

Sample ID: LDW-SS547-010 
SAMPLE 

Lab Sample ID: QG620 
LIMS ID: 10-1472 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment :21?' 
Data Release Authorized:~~ 
Reported: 02/02/10 

Event: NA 
Date Sampled: 01/11/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 23:00 
Instrument/Analyst: NT8/PK 
GPC Cleanup: No 

Sample Amount: 10.7 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 48.0% 

Silica Gel Cleanup: Yes 
Alumina Cleanup: No 

CAS Number 

91-20-3 
91-57-6 
90-12-0 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analyte 

Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Reported in µg/kg (ppb) 

RL 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

SIM Semivolatile Surrogate Recovery 

dl0-2-Methylnaphthalene 64.7% 
dl4-Dibenzo(a,h)anthracen 88.7% 

FORM I 

Result 

< 4.7 U 
< 4.7 U 
< 4.7 U 
< 4.7 U 
< 4.7 U 
< 4.7 U 

50 
11 

170 
120 

62 
92 
71 
71 
77 
51 
25 
63 

< 4.7 U 

QG62 00071 
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ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 1 of 2 

Sample ID: LDW-SS502-010-comp 
SAMPLE 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 
Data Release Authorized: / , 
Reported: 02/03/10 0' 

NA 
Date Sampled: 01/11/10 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 20:40 
Instrument/Analyst: NT6/JZ 
GPC Cleanup: Yes 

Sample Amount: 25.4 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 30.2% 

CAS Number Analyte RL Result 
---------·-----,----------·--··-·-·--------~------- ----------------------

108-95-2 Phenol 20 17 J 
111-44-4 Bis-(2-Chloroethyl) Ether 20 < 20 u 
95-57-8 2-Chlorophenol 20 < 20 u 
541-73-1 1,3-Dichlorobenzene 20 < 20 u 
106-46-7 1,4-Dichlorobenzene 20 < 20 u 
100-51-6 Benzyl Alcohol 20 < 20 u 
95-50-1 1,2-Dichlorobenzene 20 < 20 u 
95-48-7 2-Methylphenol 20 < 20 u 
108-60-1 2,2'-0xybis(l-Chloropropane) 20 < 20 u 
106-44-5 4-Methylphenol 20 < 20 u 
621-64-7 N-Nitroso-Di-N-Propylamine 99 < 99 u 
67-72-1 Hexachloroethane 20 < 20 u 
98-95-3 Nitrobenzene 20 < 20 u 
78-59-1 Isophorone 20 < 20 u 
88-75-5 2-Nitrophenol 99 < 99 u 
105-67-9 2,4-Dimethylphenol 20 < 20 u 
65-85-0 Benzoic Acid 200 50 J 
111-91-1 bis(2-Chloroethoxy) Methane 20 < 20 u 
120-83-2 2,4-Dichlorophenol 99 < 99 u 
120-82-1 1,2,4-Trichlorobenzene 20 < 20 u 
91-20-3 Naphthalene 20 < 20 u 
106-47-8 4-Chloroaniline 99 < 99 u 
87-68-3 Hexachlorobutadiene 20 < 20 u 
59-50-7 4-Chloro-3-methylphenol 99 < 99 u 
91-57-6 2-Methylnaphthalene 20 < 20 u 
77-47-4 Hexachlorocyclopentadiene 99 < 99 u 
88-06-2 2,4,6-Trichlorophenol 99 < 99 u 
95-95-4 2,4,5-Trichlorophenol 99 < 99 u 
91-58-7 2-Chloronaphthalene 20 < 20 u 
88-74-4 2-Nitroaniline 99 < 99 u 
131-11-3 Dimethylphthalate 20 < 20 u 
208-96-8 Acenaphthylene 20 17 J 
99-09-2 3-Nitroaniline 99 < 99 u 
83-32-9 Acenaphthene 20 < 20 u 
51-28-5 2,4-Dinitrophenol 200 < 200 u 
100-02-7 4-Nitrophenol 99 < 99 u 
132-64-9 Dibenzofuran 20 < 20 u 
606-20-2 2,6-Dinitrotoluene 99 < 99 u 
121-14-2 2,4-Dinitrotoluene 99 < 99 u 
84-66-2 Diethylphthalate 20 < 20 u 
7005-72-3 4-Chlorophenyl-phenylether 20 < 20 u 
86-73-7 Fluorene 20 16 J 
100-01-6 4-Nitroaniline 99 < 99 u 
534-52-1 4,6-Dinitro-2-Methylphenol 200 < 200 u 

FORM I 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 2 of 2 

Sample ID: LDW-SS502-010-comp 
SAMPLE 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 
Matrix: Sediment 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

NA 
Date Analyzed: 01/28/10 20:40 

CAS Number Analyte RL Result 

86-30-6 N-Nitrosodiphenylamine 20 
101-55-3 4-Bromophenyl-phenylether 20 
118-74-1 Hexachlorobenzene 20 
87-86-5 Pentachlorophenol 99 
85-01-8 Phenanthrene 20 
86-74-8 Carbazole 20 
120-12-7 Anthracene 20 
84-74-2 Di-n-Butylphthalate 20 
206-44-0 Fluoranthene 20 
129-00-0 Pyrene 20 
85-68-7 Butylbenzylphthalate 20 
91-94-1 3,3'-Dichlorobenzidine 99 
56-55-3 Benzo(a)anthracene 20 
117-81-7 bis(2-Ethylhexyl)phthalate 20 
218-01-9 Chrysene 20 
117-84-0 Di-n-Octyl phthalate 20 
205-99-2 Benzo(b)fluoranthene 20 
207-08-9 Benzo(k)fluoranthene 20 
50-32-8 Benzo(a)pyrene 20 
193-39-5 Indeno(1,2,3-cd)pyrene 20 
53-70-3 Dibenz(a,h)anthracene 20 
191-24-2 Benzo(g,h,i)perylene 20 
62-53-3 Aniline 20 

Reported in µg/kg (ppb) 

Semi volatile Surrogate Recovery 
--------------------------

d5-Nitrobenzene 
dl4-p-Terphenyl 
d5-Phenol 
2,4,6-Tribromophenol 

65.6% 
84.0% 
79.2% 
92.3% 

2-Fluorobiphenyl 
d4-l,2-Dichlorobenzene 
2-Fluorophenol 
d4-2-Chlorophenol 

FORM I 

< 20 u 
< 20 u 
< 20 u 
< 99 u 

190 
14 J 
66 

< 20 u 
460 
460 

25 
< 99 u 

250 
150 
300 

< 20 u 
180 
180 
260 
130 

62 
140 

< 20 u 

77.6% 
61.2% 
61.9% 
65.3% 

QGS2:00041 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL. 
RESOURCES \g/ 
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 1 of 2 

Sample ID: LDW-SS527-010 
SAMPLE 

Lab Sample ID: QG62B 
LIMS ID: 10-1448 
Matrix: Sediment -~ 
Data Release Authorized: j/..ffe' 
Reported: 02/03/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/28/10 21:12 
Instrument/Analyst: NT6/JZ 
GPC Cleanup: Yes 

CAS Number Analyte 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

NA 
Date Sampled: 12/17/09 

Date Received: 01/18/10 

Sample Amount: 25.1 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: 52.8% 

RL Result 
-- --- ··------ -----. ---- -------"- - - ------------~---·--------·-------------------------~-

108-95-2 Phenol 20 21 
111-44-4 Bis-(2-Chloroethyl) Ether 20 < 20 u 
95-57-8 2-Chlorophenol 20 < 20 u 
541-73-1 1,3-Dichlorobenzene 20 < 20 u 
106-46-7 1,4-Dichlorobenzene 20 < 20 u 
100-51-6 Benzyl Alcohol 20 < 20 u 
95-50-1 1,2-Dichlorobenzene 20 < 20 u 
95-48-7 2-Methylphenol 20 < 20 u 
108-60-1 2,2'-0xybis(l-Chloropropane) 20 < 20 u 
106-44-5 4-Methylphenol 20 < 20 u 
621-64-7 N-Nitroso-Di-N-Propylamine 99 < 99 u 
67-72-1 Hexachloroethane 20 < 20 u 
98-95-3 Nitrobenzene 20 < 20 u 
78-59-1 Isophorone 20 < 20 u 
88-75-5 2-Nitrophenol 99 < 99 u 
105-67-9 2,4-Dimethylphenol 20 < 20 u 
65-85-0 Benzoic Acid 200 48 J 
111-91-1 bis(2-Chloroethoxy) Methane 20 < 20 u 
120-83-2 2,4-Dichlorophenol 99 < 99 u 
120-82-1 1,2,4-Trichlorobenzene 20 < 20 u 
91-20-3 Naphthalene 20 < 20 u 
106-47-8 4-Chloroaniline 99 < 99 u 
87-68-3 Hexachlorobutadiene 20 < 20 u 
59-50-7 4-Chloro-3-methylphenol 99 < 99 u 
91-57-6 2-Methylnaphthalene 20 < 20 u 
77-47-4 Hexachlorocyclopentadiene 99 < 99 u 
88-06-2 2,4,6-Trichlorophenol 99 < 99 u 
95-95-4 2,4,5-Trichlorophenol 99 < 99 u 
91-58-7 2-Chloronaphthalene 20 < 20 u 
88-74-4 2-Nitroaniline 99 < 99 u 
131-11-3 Dimethylphthalate 20 < 20 u 
208-96-8 Acenaphthylene 20 < 20 u 
99-09-2 3-Nitroaniline 99 < 99 u 
83-32-9 Acenaphthene 20 11 J 
51-28-5 2,4-Dinitrophenol 200 < 200 u 
100-02-7 4-Nitrophenol 99 < 99 u 
132-64-9 Dibenzofuran 20 < 20 u 
606-20-2 2,6-Dinitrotoluene 99 < 99 u 
121-14-2 2,4-Dinitrotoluene 99 < 99 u 
84-66-2 Diethylphthalate 20 < 20 u 
7005-72-3 4-Chlorophenyl-phenylether 20 < 20 u 
86-73-7 Fluorene 20 11 J 
100-01-6 4-Nitroaniline 99 < 99 u 
534-52-1 4,6-Dinitro-2-Methylphenol 200 < 200 u 

FORM I 

QG62: fl!00tl'2 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL/& 
RESOURCES \g, 
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 2 of 2 

Sample ID: LDW-SS527-010 
SAMPLE 

Lab Sample ID: QG62B 
LIMS ID: 10-1448 
Matrix: Sediment 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

NA 
Date Analyzed: 01/28/10 21:12 

CAS Number Analyte RL Result 
·-·-·--.. ----~------ --------~--

86-30-6 N-Nitrosodiphenylamine 20 
101-55-3 4-Bromophenyl-phenylether 20 
118-74-1 Hexachlorobenzene 20 
87-86-5 Pentachlorophenol 99 
85-01-8 Phenanthrene 20 
86-74-8 Carbazole 20 
120-12-7 Anthracene 20 
84-74-2 Di-n-Butylphthalate 20 
206-44-0 Fluoranthene 20 
129-00-0 Pyrene 20 
85-68-7 Butylbenzylphthalate 20 
91-94-1 3,3'-Dichlorobenzidine 99 
56-55-3 Benzo(a)anthracene 20 
117-81-7 bis(2-Ethylhexyl)phthalate 20 
218-01-9 Chrysene 20 
117-84-0 Di-n-Octyl phthalate 20 
205-99-2 Benzo(b)fluoranthene 20 
207-08-9 Benzo(k)fluoranthene 20 
50-32-8 Benzo(a)pyrene 20 
193-39-5 Indeno(l,2,3-cd)pyrene 20 
53-70-3 Dibenz(a,h)anthracene 20 
191-24-2 Benzo(g,h,i)perylene 20 
62-53-3 Aniline 20 

Reported in µg/kg (ppb) 

Semivolatile Surrogate Recovery 

d5-Nitrobenzene 
dl4-p-Terphenyl 
d5-Phenol 
2,4,6-Tribromophenol 

60.8% 
77.6% 
80.8% 
90.1% 

2-Fluorobiphenyl 
d4-l,2-Dichlorobenzene 
2-Fluorophenol 
d4-2-Chlorophenol 

FORM I 

< 20 u 
< 20 u 
< 20 u 
< 99 u 

67 
< 20 u 

30 
20 

190 
170 

< 20 u 
< 99 u 

94 
320 

< 

< 

150 
20 u 
87 
87 
86 
50 
26 
54 
20 u 

72.4% 
61.2% 
63.5% 
66.1% 

QG62:000i.i3 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 1 of 2 

Sample ID: LDW-SS603-010 
SAMPLE 

Lab Sample ID: QG62C 
LIMS ID: 10-1449 
Matrix: Sediment 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

NA 
Data Release Authorized: Date Sampled: 12/17/09 

Date Received: 01/18/10 Reported: 02/03/10 

Date Extracted: 01/26/10 Sample Amount: 25.3 g-dry-wt 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Date Analyzed: 01/28/10 21:44 
Instrument/Analyst: NT6/JZ 
GPC Cleanup: Yes Percent Moisture: 54.9% 

CAS Number Analyte RL Result 
---------- ---~-------- --------------------

108-95-2 Phenol 20 20 
111-44-4 Bis-(2-Chloroethyl) Ether 20 < 20 u 
95-57-8 2-Chlorophenol 20 < 20 u 
541-73-1 1,3-Dichlorobenzene 20 < 20 u 
106-46-7 1,4-Dichlorobenzene 20 < 20 u 
100-51-6 Benzyl Alcohol 20 < 20 u 
95-50-1 1,2-Dichlorobenzene 20 < 20 u 
95-48-7 2-Methylphenol 20 < 20 u 
108-60-1 2,2'-0xybis(l-Chloropropane) 20 < 20 u 
106-44-5 4-Methylphenol 20 < 20 u 
621-64-7 N-Nitroso-Di-N-Propylamine 99 < 99 u 
67-72-1 Hexachloroethane 20 < 20 u 
98-95-3 Nitrobenzene 20 < 20 u 
78-59-1 Isophorone 20 < 20 u 
88-75-5 2-Nitrophenol 99 < 99 u 
105-67-9 2,4-Dimethylphenol 20 < 20 u 
65-85-0 Benzoic Acid 200 62 J 
111-91-1 bis(2-Chloroethoxy) Methane 20 < 20 u 
120-83-2 2,4-Dichlorophenol 99 < 99 u 
120-82-1 1,2,4-Trichlorobenzene 20 < 20 u 
91-20-3 Naphthalene 20 < 20 u 
106-47-8 4-Chloroaniline 99 < 99 u 
87-68-3 Hexachlorobutadiene 20 < 20 u 
59-50-7 4-Chloro-3-methylphenol 99 < 99 u 
91-57-6 2-Methylnaphthalene 20 < 20 u 
77-47-4 Hexachlorocyclopentadiene 99 < 99 u 
88-06-2 2,4,6-Trichlorophenol 99 < 99 u 
95-95-4 2,4,5-Trichlorophenol 99 < 99 u 
91-58-7 2-Chloronaphthalene 20 < 20 u 
88-74-4 2-Nitroaniline 99 < 99 u 
131-11-3 Dimethylphthalate 20 180 
208-96-8 Acenaphthylene 20 < 20 u 
99-09-2 3-Nitroaniline 99 < 99 u 
83-32-9 Acenaphthene 20 11 J 
51-28-5 2,4-Dinitrophenol 200 < 200 u 
100-02-7 4-Nitrophenol 99 < 99 u 
132-64-9 Dibenzofuran 20 11 J 
606-20-2 2,6-Dinitrotoluene 99 < 99 u 
121-14-2 2,4-Dinitrotoluene 99 < 99 u 
84-66-2 Diethylphthalate 20 < 20 u 
7005-72-3 4-Chlorophenyl-phenylether 20 < 20 u 
86-73-7 Fluorene 20 11 J 
100-01-6 4-Nitroaniline 99 < 99 u 
534-52-1 4,6-Dinitro-2-Methylphenol 200 < 200 u 

FORM I 

QG62 : 000 41-1. 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

PSDDA Semivolatiles by SW8270D GC/MS 
Page 2 of 2 

Sample ID: LDW-SS603-010 
SAMPLE 

Lab Sample ID: QG62C 
LIMS ID: 10-1449 
Matrix: Sediment 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

NA 
Date Analyzed: 01/28/10 21:44 

CAS Number Analyte RL Result 
-------------

86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
86-74-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
117-81-7 
218-01-9 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
62-53-3 

N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Aniline 

Reported in µg/kg (ppb) 

Semivolatile Surrogate Recovery 

20 
20 
20 
99 
20 
20 
20 
20 
20 
20 
20 
99 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

d5-Nitrobenzene 
dl4-p-Terphenyl 
d5-Phenol 
2,4,6-Tribromophenol 

63.2% 
69.6% 
76.0% 
73.3% 

2-Fluorobiphenyl 
d4-l,2-Dichlorobenzene 
2-Fluorophenol 
d4-2-Chlorophenol 

FORM I 

< 20 u 
< 20 u 
< 20 u 
< 99 u 

94 
11 J 
31 
37 

230 
170 

< 20 u 
< 99 u 

90 
230 
140 

< 20 u 

< 

94 
94 
94 
45 
22 
46 
20 u 

81.6% 
59.2% 
60.8% 
62.9% 



ORGANICS ANALYSIS DATA SHEET 
Semivolatiles by SW8270D GC/MS 
Page 1 of 2 

Sample ID: LDW-SS527-RB 
SAMPLE 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

Lab Sample ID: QC19H 
LIMS ID: 09-31229 

QC Report No: QC19-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Water / 
Data Release Authorized: .. · 
Reported: 12/28/09 

Date Extracted: 12/23/09 
Date Analyzed: 12/24/09 14:23 
Instrument/Analyst: NT6/JZ 

04-08-06-29 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

Sample Amount: 500 mL 
Final Extract Volume: 0.50 mL 

Dilution Factor: 1.00 

CAS Number Analyte RL Result 

108-95-2 Phenol 1. 0 < 1. 0 u 
111-44-4 Bis-(2-Chloroethyl) Ether 1. 0 < 1. 0 u 
95-57-8 2-Chlorophenol 1. 0 < 1. 0 u 
541-73-1 1,3-Dichlorobenzene 1. 0 < 1. 0 u 
106-46-7 1,4-Dichlorobenzene 1. 0 < 1. 0 u 
100-51-6 Benzyl Alcohol 5.0 8.0 
95-50-1 1,2-Dichlorobenzene 1. 0 < 1. 0 u 
95-48-7 2-Methylphenol 1. 0 < 1. 0 u 
108-60-1 2,2'-0xybis(l-Chloropropane) 1. 0 < 1. 0 u 
106-44-5 4-Methylphenol 1. 0 < 1. 0 u 
621-64-7 N-Nitroso-Di-N-Propylamine 5.0 < 5.0 u 
67-72-1 Hexachloroethane 1. 0 < 1. 0 u 
98-95-3 Nitrobenzene 1. 0 < 1. 0 u 
78-59-1 Isophorone 1. 0 < 1. 0 u 
88-75-5 2-Nitrophenol 5.0 < 5.0 u 
105-67-9 2,4-Dimethylphenol 1. 0 < 1. 0 u 
65-85-0 Benzoic Acid 10 < 10 u 
111-91-1 bis(2-Chloroethoxy) Methane 1. 0 < 1. 0 u 
120-83-2 2,4-Dichlorophenol 5.0 < 5.0 u 
120-82-1 1,2,4-Trichlorobenzene 1. 0 < 1. 0 u 
91-20-3 Naphthalene 1. 0 < 1. 0 u 
106-47-8 4-Chloroaniline 5.0 60 
87-68-3 Hexachlorobutadiene 1. 0 < 1. 0 u 
59-50-7 4-Chloro-3-methylphenol 5.0 < 5.0 u 
91-57-6 2-Methylnaphthalene 1. 0 < 1. 0 u 
77-47-4 Hexachlorocyclopentadiene 5.0 < 5.0 u 
88-06-2 2,4,6-Trichlorophenol 5.0 < 5.0 u 
95-95-4 2,4,5-Trichlorophenol 5.0 < 5.0 u 
91-58-7 2-Chloronaphthalene 1. 0 < 1. 0 u 
88-74-4 2-Nitroaniline 5.0 < 5.0 u 
131-11-3 Dimethylphthalate 1. 0 < 1. 0 u 
208-96-8 Acenaphthylene 1. 0 < 1. 0 u 
99-09-2 3-Nitroaniline 5.0 16 
83-32-9 Acenaphthene 1. 0 < 1. 0 u 
51-28-5 2,4-Dinitrophenol 10 < 10 u 
100-02-7 4-Nitrophenol 5.0 < 5.0 u 
132-64-9 Dibenzofuran 1. 0 < 1. 0 u 
606-20-2 2,6-Dinitrotoluene 5.0 < 5.0 u 
121-14-2 2,4-Dinitrotoluene 5.0 < 5.0 u 
84-66-2 Diethylphthalate 1. 0 < 1. 0 u 

FORM I ec 1 !:! : eeuzr~:~ 



ORGANICS ANALYSIS DATA SHEET 
Semivolatiles by SW8270D GC/MS 
Page 2 of 2 

Sample ID: LDW-SS527-RB 
SAMPLE 

ANALYTICAL•·· RESOURCES~ 
INCORPORATED 

Lab Sample ID: QC19H 
LIMS ID: 09-31229 
Matrix: Water 

QC Report No: QC19-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

04-08-06-29 
Date Analyzed: 12/24/09 14:23 

CAS Number Anal.yte RL Result 

7005-72-3 4-Chlorophenyl-phenylether 1. 0 < 1. 0 u 
86-73-7 Fluorene 1. 0 < 1. 0 u 
100-01-6 4-Nitroaniline 5.0 < 5.0 u 
534-52-1 4,6-Dinitro-2-Methylphenol 10 < 10 u 
86-30-6 N-Nitrosodiphenylamine 1. 0 < 
101-55-3 4-Bromophenyl-phenylether 1. 0 < 
1.18-74-1 Hexachlorobenzene 1. 0 < 
87-86-5 Pentachlorophenol 5.0 < 
85-01-8 Phenanthrene 1. 0 < 
86-74-8 Carbazole 1. 0 < 
120-12-7 Anthracene 1. 0 < 
84-74-2 Di-n-Butylphthalate 1. 0 < 
206-44-0 Fluoranthene 1. 0 < 
129-00-0 Pyrene 1. 0 < 
85-68-7 Butylbenzylphthalate 1. 0 < 
91-94-1 3,3'-Dichlorobenzidine 5.0 < 
56-55-3 Benzo(a)anthracene 1. 0 < 
117-81-7 bis(2-Ethylhexyl)phthalate 1. 0 < 
218-01-9 Chrysene 1. 0 < 
117-84-0 Di-n-Octyl phthalate 1. 0 < 
205-99-2 Benzo(b)fluoranthene 1. 0 < 
207-08-9 Benzo(k)fluoranthene 1. 0 < 
50-32-8 Benzo(a)pyrene 1. 0 < 
193-39-5 Indeno(l,2,3-cd)pyrene 1. 0 < 
53-70-3 Dibenz(a,h)anthracene 1. 0 < 
191-24-2 Benzo(g,h,i)perylene 1. 0 < 
62-53-3 Aniline 1.. 0 
62-75-9 N-Nitrosodimethylamine 5.0 
90-12-0 1-Methylnaphthalene 1. 0 < 

Reported in µg/L (ppb) 

Semi volatile Surrogate Recovery 

d5-Nitrobenzene 
d14-p-Terphenyl 
d5-Phenol 
2,4,6-Tribromophenol 

86.4% 
144% 

38.4% 
93.9% 

2-Fluorobiphenyl 
d4-1,2-Dichlorobenzene 
2-Fluorophenol 
d4-2-Chlorophenol 

FORM I 

1. 0 
1. 0 
1. 0 
5.0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
5.0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 

55 
6.4 
1. 0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

93.2% 
78.8% 
63.7% 
71.5% 

GC19~00023 



ORGANICS ANALYSIS DATA SHEET 
Semivolatiles by SW8270D GC/MS 
Page 1 of 2 

Sample ID: LDW-SS527-RB 
SAMPLE 

ANALYTICAL/& 
RESOURCES W'!!J 
INCORPORATED 

Lab Sample ID: QC19H 
LIMS ID: 09-31855 

QC Report No: QC19-Windward Environmental, LLC 
Project: LDW DIOXIN SAMPLING 

Matrix: Water ~ 
Data Release Authorized~ 
Reported: 01/11/10 

Date Extracted: 12/28/09 
Date Analyzed: 12/29/09 16:27 
Instrument/Analyst: NT6/JZ 

04-08-06-29 
Date Sampled: 12/17/09 

Date Received: 12/29/09 

Sample Amount: 500 mL 
Final Extract Volume: 0.50 mL 

Dilution Factor: 1.00 

CAS Number Analyte RL Result 
-------------------------------------·------- ---·----~- - - ----- --- ------------

108-95-2 Phenol 1.0 < 1.0 u 
111-44-4 Bis-(2-Chloroethyl) Ether 1. 0 < 1. 0 u 
95-57-8 2-Chlorophenol 1.0 < 1. 0 u 
541-73-1 1,3-Dichlorobenzene 1.0 < 1. 0 u 
106-46-7 1,4-Dichlorobenzene 1. 0 < 1.0 u 
100-51-6 Benzyl Alcohol 5.0 < 5.0 u 
95-50-1 1,2-Dichlorobenzene 1.0 < 1.0 u 
95-48-7 2-Methylphenol 1.0 < 1. 0 u 
108-60-1 2,2'-0xybis(l-Chloropropane) 1. 0 < 1. 0 u 
106-44-5 4-Methylphenol 1. 0 < 1.0 u 
621-64-7 N-Nitroso-Di-N-Propylamine 5.0 < 5.0 u 
67-72-1 Hexachloroethane 1. 0 < 1.0 u 
98-95-3 Nitrobenzene 1. 0 < 1. 0 u 
78-59-1 Isophorone 1.0 < 1. 0 u 
88-75-5 2-Nitrophenol 5.0 < 5.0 u 
105-67-9 2,4-Dimethylphenol 1. 0 < 1. 0 u 
65-85-0 Benzoic Acid 10 < 10 u 
111-91-1 bis(2-Chloroethoxy) Methane 1. 0 < 1. 0 u 
120-83-2 2,4-Dichlorophenol 5.0 < 5.0 u 
120-82-1 1,2,4-Trichlorobenzene 1. 0 < 1.0 u 
91-20-3 Naphthalene 1. 0 < 1.0 u 
106-47-8 4-Chloroaniline 5.0 < 5.0 u 
87-68-3 Hexachlorobutadiene 1. 0 < 1. 0 u 
59-50-7 4-Chloro-3-methylphenol 5.0 < 5.0 u 
91-57-6 2-Methylnaphthalene 1. 0 < 1. 0 u 
77-47-4 Hexachlorocyclopentadiene 5.0 < 5.0 u 
88-06-2 2,4,6-Trichlorophenol 5.0 < 5.0 u 
95-95-4 2,4,5-Trichlorophenol 5.0 < 5.0 u 
91-58-7 2-Chloronaphthalene 1.0 < 1. 0 u 
88-74-4 2-Nitroaniline 5.0 < 5.0 u 
131-11-3 Dimethylphthalate 1. 0 < 1.0 u 
208-96-8 Acenaphthylene 1.0 < 1.0 u 
99-09-2 3-Nitroaniline 5.0 < 5.0 u 
83-32-9 Acenaphthene 1.0 < 1.0 u 
51-28-5 2,4-Dinitrophenol 10 < 10 u 
100-02-7 4-Nitrophenol 5.0 < 5.0 u 
132-64-9 Dibenzofuran 1. 0 < 1.0 u 
606-20-2 2,6-Dinitrotoluene 5.0 < 5.0 u 
121-14-2 2,4-Dinitrotoluene 5.0 < 5.0 u 
84-66-2 Diethylphthalate 1. 0 < 1. 0 u 

FORM I 1'9,00030 



ORGANICS ANALYSIS DATA SHEET 
Semivolatiles by SW8270D GC/MS 
Page 2 of 2 

Sample ID: LDW-SS527-RB 
SAMPLE 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: QC19H 
LIMS ID: 09-31855 
Matrix: Water 

QC Report No: QC19-Windward Environmental, LLC 
Project: LDW DIOXIN SAMPLING 

04-08-06-29 
Date Analyzed: 12/29/09 16:27 

CAS Number Analyte RL Result 
-····- ---------------- ---- ------------ - ---------------------

7005-72-3 4-Chlorophenyl-phenylether 1. 0 < 1. 0 u 
86-73-7 Fluorene 1.0 < 1.0 u 
100-01-6 4-Nitroaniline 5.0 < 5.0 u 
534-52-1 4,6-Dinitro-2-Methylphenol 10 < 10 u 
86-30-6 N-Nitrosodiphenylamine 1. 0 < 
101-55-3 4-Bromophenyl-phenylether 1. 0 < 
118-74-1 Hexachlorobenzene 1. 0 < 
87-86-5 Pentachlorophenol 5.0 < 
85-01-8 Phenanthrene 1. 0 < 
86-74-8 Carbazole 1.0 < 
120-12-7 Anthracene 1.0 < 
84-74-2 Di-n-Butylphthalate 1. 0 < 
206-44-0 Fluoranthene 1. 0 < 
129-00-0 Pyrene 1.0 < 
85-68-7 Butylbenzylphthalate 1. 0 < 
91-94-1 3,3'-Dichlorobenzidine 5.0 < 
56-55-3 Benzo{a)anthracene 1. 0 < 
11 7-81-7 bis(2-Ethylhexyl)phthalate 1. 0 < 
218-01-9 Chrysene 1. 0 < 
117-84-0 Di-n-Octyl phthalate 1.0 < 
205-99-2 Benzo(b)fluoranthene 1. 0 < 
207-08-9 Benzo(k)fluoranthene 1. 0 < 
50-32-8 Benzo(a)pyrene 1. 0 < 
193-39-5 Indeno(l,2,3-cd)pyrene 1.0 < 
53-70-3 Dibenz(a,h)anthracene 1. 0 < 
191-24-2 Benzo(g,h,i)perylene 1. 0 < 
62-53-3 Aniline 1.0 < 
62-75-9 N-Nitrosodimethylamine 5.0 < 
90-12-0 1-Methylnaphthalene 1. 0 < 

Reported in µg/L (ppb) 

Semi volatile Surrogate Recovery 
- - - ----- -----· ------ ---- -------------------- ---- --·----~-------

d5-Nitrobenzene 
dl4-p-Terphenyl 
d5-Phenol 
2,4,6-Tribromophenol 

79.6%-
122% 

34.9% 
69.1% 

2-Fluorobiphenyl 
d4-l,2-Dichlorobenzene 
2-Fluorophenol 
d4-2-Chlorophenol 

FORM I 

1.0 
1.0 
1. 0 
5.0 
1. 0 
1.0 
1. 0 
1.0 
1. 0 
1. 0 
1.0 
5.0 
1. 0 
1. 0 
1.0 
1.0 
1.0 
1. 0 
1. 0 
1. 0 
1.0 
1. 0 
1.0 
5.0 
1. 0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

88.8%-
77.2% 
45.6% 
65.6% 

QC19,00031 
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ANALYTICAL•·= 
RESOURCES~ 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by Selected Ion Monitoring GC/MS 
Page 1 of 1 

Sample ID: LDW-SS502-010-comp 
SAMPLE 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 
Matrix: Sediment 

QC Report No: 
Project: 

QG62-Windward Environmental, 
LDW Dioxin Sampling 

Event: NA 
Data Release Authorized: Date Sampled: 01/11/10 
Reported: 02/02/10 Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 17:08 
Instrument/Analyst: NT2/PK 
GPC Cleanup: Yes 

Sample Amount: 16.4 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1.00 
Percent Moisture: 30.2% 

Silica Gel Cleanup: No 
Alumina Cleanup: No 

CAS Number 

106-46-7 
120-82-1 
118-74-1 
87-68-3 
131-11-3 
84-66-2 
85-68-7 
95-48-7 
105-67-9 
86-30-6 
100-51-6 
87-86-5 
95-50-1 
621-64-7 
62-75-9 

Analyte 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobenzene 
Hexachlorobutadiene 
Dimethylphthalate 
Diethylphthalate 
Butylbenzylphthalate 
2-Methylphenol 
2,4-Dimethylphenol 
N-Nitrosodiphenylamine 
Benzyl Alcohol 
Pentachlorophenol 
1,2-Dichlorobenzene 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodimethylamine 

Reported in µg/kg (ppb) 

RL 

6.1 
6.1 
6.1 
6.1 

15 
15 
15 

6.1 
6.1 
6.1 

30 
30 

6.1 
30 
30 

SIM Semivolatile Surrogate Recovery 

2-Fluorobiphenyl 75.2% d5-Phenol 
2-Fluorophenol 42.1% d4-2-Chlorophenol 
d4-l,2-Dichlorobenzene 63.6% d5-Nitrobenzene 
2,4,6-Tribromophenol 86.7% d14-p-Terphenyl 

Result 

< 6.1 u 
< 6.1 u 
< 6.1 u 
< 6.1 u 

< 15 u 
< 15 u 
< 15 u 

< 6.1 u 
< 6.1 u 
< 6.1 u 

< 30 u 
< 30 u 

< 6.1 u 
< 30 u 
< 30 u 

61. 9% 
54.4% 
60.8% 
76.8% 

LLC 

FORM I QGG:2:00082 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL/& 
RESOURCES 'WJ 
INCORPORATED 

Semivolatiles by Selected Ion Monitoring GC/MS 
Page 1 of 1 

Sample ID: LDW-SS527-010 
SAMPLE 

Lab Sample ID: QG62B 
LIMS ID: 10-1448 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment ~ 

Data Release Authorized: ,/'t!/ 
Reported: 02/02/10 • 

Event: NA 
Date Sampled: 12/17/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 18:49 
Instrument/Analyst: NT2/PK 
GPC Cleanup: Yes 

Sample Amount: 16.2 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1.00 
Percent Moisture: 52.8% 

Silica Gel Cleanup: No 
Alumina Cleanup: No 

CAS Number 

106-46-7 
120-82-1 
118-74-1 
87-68-3 
131-11-3 
84-66-2 
85-68-7 
95-48-7 
105-67-9 
86-30-6 
100-51-6 
87-86-5 
95-50-1 
621-64-7 
62-75-9 

Analyte 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobenzene 
Hexachlorobutadiene 
Dimethylphthalate 
Diethylphthalate 
Butylbenzylphthalate 
2-Methylphenol 
2,4-Dimethylphenol 
N-Nitrosodiphenylamine 
Benzyl Alcohol 
Pentachlorophenol 
1,2-Dichlorobenzene 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodimethylamine 

Reported in µg/kg (ppb) 

RL 

6.2 
6.2 
6.2 
6.2 

15 
15 
15 

6.2 
6.2 
6.2 

31 
31 

6.2 
31 
31 

SIM Semivolatile Surrogate Recovery 

2-Fluorobiphenyl 
2-Fluorophenol 
d4-l,2-Dichlorobenzene 
2,4,6-Tribromophenol 

74.4% 
48.5% 
59.2% 
80.0% 

FORM I 

d5-Phenol 
d4-2-Chlorophenol 
dS-Nitrobenzene 
dl4-p-Terphenyl 

Result 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

6.2 u 
6.2 u 
6.2 u 
6.2 u 

15 u 
15 u 
22 

6.2 u 
6.2 u 
6.2 u 

31 u 
31 u 

6.2 u 
31 u 
31 u 

58.1% 
52.0% 
58.8% 
73.2% 

QGS2 : €rl0083 



ORGANICS ANALYSIS DATA SHEET 

ANALYTICAL/& 
RESOURCES..., 
INCORPORATED 

Semivolatiles by Selected Ion Monitoring GC/MS 
Page 1 of 1 

Sample ID: LDW-SS603-010 
SAMPLE 

Lab Sample ID: QG62C 
LIMS ID: 10-1449 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Matrix: Sediment /_q" 
Data Release Authorized =t/!V 
Reported: 02/02/10 

Event: NA 
Date Sampled: 12/17/09 

Date Received: 01/18/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 19:22 
Instrument/Analyst: NT2/PK 
GPC Cleanup: Yes 

Sample Amount: 16.4 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1.00 
Percent Moisture: 54.9% 

Silica Gel Cleanup: No 
Alumina Cleanup: No 

CAS Number Analyte RL Result 
------- ----. ·-- ··-· -----------··----------~--··---~---------------·----

106-46-7 
120-82-1 
118-74-1 
87-68-3 
131-11-3 
84-66-2 
85-68-7 
95-48-7 
105-67-9 
86-30-6 
100-51-6 
87-86-5 
95-50-1 
621-64-7 
62-75-9 

2-Fluorobiphenyl 
2-Fluorophenol 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobenzene 
Hexachlorobutadiene 
Dimethylphthalate 
Diethylphthalate 
Butylbenzylphthalate 
2-Methylphenol 
2,4-Dimethylphenol 
N-Nitrosodiphenylamine 
Benzyl Alcohol 
Pentachlorophenol 
1,2-Dichlorobenzene 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodimethylamine 

Reported in µg/kg (ppb) 

6.1 
6.1 
6.1 
6.1 

15 
15 
15 

6.1 
6.1 
6.1 

30 
30 

6.1 
30 
30 

SIM Semivolatile Surrogate Recovery 

74.8% d5-Phenol 
50.4% d4-2-Chlorophenol 

d4-1,2-Dichlorobenzene 60.4% d5-Nitrobenzene 
2,4,6-Tribromophenol 82.1% dl4-p-Terphenyl 

FORM I 

< 6.1 u 
< 6.l u 
< 6.1 u 
< 6.1 u 

< 15 u 
< 15 u 

22 
< 6.1 u 
< 6.1 u 
< 6.1 u 

< 30 u 
< 30 u 

< 6.1 u 
< 30 u 
< 30 u 

58.1% 
51.7% 
56.4% 
74.0% 

QG82 00084 
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-5_Form1A_DX0M_015S25_SJ1108232.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS501-010
Sample Collection:
16-Dec-2009 11:39

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-5 R

Matrix: SOLID Sample Size: 9.73 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 16:34:28 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 25

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 52.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.398 0.0514 0.70 1.001

1,2,3,7,8-PECDD 3 J 1.55 0.0514 0.62 1.002

1,2,3,4,7,8-HXCDD J 2.68 0.0514 1.14 1.000

1,2,3,6,7,8-HXCDD 10.1 0.0514 1.19 1.001

1,2,3,7,8,9-HXCDD 7.63 0.0514 1.16 1.000

1,2,3,4,6,7,8-HPCDD 248 0.0737 1.00 1.000

OCDD B 2360 0.0514 0.86 1.000

2,3,7,8-TCDF 3.96 0.0514 0.76 1.002

1,2,3,7,8-PECDF J 0.717 0.0514 1.56 1.001

2,3,4,7,8-PECDF J 1.59 0.0514 1.46 1.001

1,2,3,4,7,8-HXCDF J 5.02 0.0514 1.19 1.000

1,2,3,6,7,8-HXCDF J 1.73 0.0514 1.20 1.001

1,2,3,7,8,9-HXCDF J 0.167 0.0514 1.10 1.000

2,3,4,6,7,8-HXCDF J 1.43 0.0514 1.10 1.001

1,2,3,4,6,7,8-HPCDF 40.5 0.0514 1.01 1.000

1,2,3,4,7,8,9-HPCDF J 2.79 0.0514 0.95 1.000

OCDF 165 0.0514 0.86 1.002

TOTAL TETRA-DIOXINS 6.25 0.0514

TOTAL PENTA-DIOXINS 12.4 0.0514

TOTAL HEXA-DIOXINS 99.4 0.0514

TOTAL HEPTA-DIOXINS 738 0.0737

TOTAL TETRA-FURANS 22.3 0.0514

TOTAL PENTA-FURANS 26.7 0.0514

TOTAL HEXA-FURANS 62.6 0.0514

TOTAL HEPTA-FURANS 145 0.0514

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-5_Form1A_DX0M_015S25_SJ1108232.html)

Contact: analytical@axys.com

Page 99 of 782



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-5_Form1A_DB0B_033S8_SJ1107311.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS501-010
Sample Collection:
16-Dec-2009 11:39

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-5 R

Matrix: SOLID Sample Size: 9.73 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 00:27:31 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 52.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.27 0.195 0.73 1.001

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_L14065-5_Form1A_DB0B_033S8_SJ1107311.html)

Contact: analytical@axys.com

Page 101 of 782



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-1_Form1A_DX0M_019S7_SJ1112381.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS502-010-COMP
Sample Collection:
11-Jan-2010 17:04

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-1

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 15:43:20 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 72.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.122 0.0489 0.49 1.000

1,2,3,7,8-PECDD 3 K J 0.491 0.0489 0.48 1.001

1,2,3,4,7,8-HXCDD J 0.704 0.0489 1.40 1.000

1,2,3,6,7,8-HXCDD 2.14 0.0489 1.26 1.000

1,2,3,7,8,9-HXCDD 1.80 0.0489 1.13 1.000

1,2,3,4,6,7,8-HPCDD 42.5 0.0512 0.99 1.000

OCDD B 393 0.0519 0.86 1.000

2,3,7,8-TCDF 1.45 0.0489 0.75 1.001

1,2,3,7,8-PECDF J 0.383 0.0489 1.57 1.001

2,3,4,7,8-PECDF J 0.667 0.0489 1.53 1.001

1,2,3,4,7,8-HXCDF 1.34 0.0489 1.35 1.001

1,2,3,6,7,8-HXCDF J 0.736 0.0489 1.20 1.000

1,2,3,7,8,9-HXCDF K J 0.066 0.0489 0.82 1.001

2,3,4,6,7,8-HXCDF J 0.690 0.0489 1.06 1.001

1,2,3,4,6,7,8-HPCDF 19.4 0.0489 0.99 1.000

1,2,3,4,7,8,9-HPCDF J 0.752 0.0489 1.05 1.001

OCDF B 40.9 0.0489 0.85 1.002

TOTAL TETRA-DIOXINS 4.40 0.0489

TOTAL PENTA-DIOXINS 5.38 0.0489

TOTAL HEXA-DIOXINS 21.4 0.0489

TOTAL HEPTA-DIOXINS 110 0.0512

TOTAL TETRA-FURANS 10.2 0.0489

TOTAL PENTA-FURANS 10.8 0.0489

TOTAL HEXA-FURANS 20.1 0.0489

TOTAL HEPTA-FURANS 48.1 0.0489

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_L14159-1_Form1A_DX0M_019S7_SJ1112381.html)

Contact: analytical@axys.com

Page 35 of 573



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-1_Form1A_DB0B_039S6_SJ1111274.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS502-010-COMP
Sample Collection:
11-Jan-2010 17:04

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-1

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 12:49:47 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 72.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.900 0.0645 0.91 1.001

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB225_L14159-1_Form1A_DB0B_039S6_SJ1111274.html)

Contact: analytical@axys.com

Page 37 of 573



(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-2_Form1A_DX0M_019S8_SJ1112382.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS503-043-COMP
Sample Collection:
11-Jan-2010 18:28

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-2

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 16:38:22 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 77.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K 0.279 0.0495 0.46 1.001

1,2,3,7,8-PECDD 3 J 0.518 0.0479 0.61 1.001

1,2,3,4,7,8-HXCDD J 0.630 0.0479 1.26 1.000

1,2,3,6,7,8-HXCDD 2.31 0.0479 1.21 1.000

1,2,3,7,8,9-HXCDD 1.82 0.0479 1.29 1.000

1,2,3,4,6,7,8-HPCDD 42.0 0.0721 1.01 1.000

OCDD B 410 0.0942 0.85 1.000

2,3,7,8-TCDF 2.67 0.0479 0.74 1.002

1,2,3,7,8-PECDF J 0.447 0.0479 1.45 1.002

2,3,4,7,8-PECDF 0.977 0.0479 1.46 1.001

1,2,3,4,7,8-HXCDF 2.47 0.0479 1.22 1.000

1,2,3,6,7,8-HXCDF 1.08 0.0479 1.11 1.001

1,2,3,7,8,9-HXCDF U 0.0479

2,3,4,6,7,8-HXCDF J 0.964 0.0479 1.30 1.000

1,2,3,4,6,7,8-HPCDF 15.2 0.0479 1.03 1.000

1,2,3,4,7,8,9-HPCDF 1.06 0.0479 1.11 1.000

OCDF B 53.2 0.0479 0.88 1.002

TOTAL TETRA-DIOXINS 7.17 0.0495

TOTAL PENTA-DIOXINS 7.90 0.0479

TOTAL HEXA-DIOXINS 20.2 0.0479

TOTAL HEPTA-DIOXINS 85.6 0.0721

TOTAL TETRA-FURANS 21.6 0.0479

TOTAL PENTA-FURANS 26.5 0.0479

TOTAL HEXA-FURANS 29.9 0.0479

TOTAL HEPTA-FURANS 49.5 0.0479

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_L14159-2_Form1A_DX0M_019S8_SJ1112382.html)

Contact: analytical@axys.com

Page 39 of 573



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-2_Form1A_DB0B_039S7_SJ1111275.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS503-043-COMP
Sample Collection:
11-Jan-2010 18:28

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-2

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 13:25:40 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 77.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.11 0.192 0.74 1.001

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB225_L14159-2_Form1A_DB0B_039S7_SJ1111275.html)

Contact: analytical@axys.com
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-6_Form1A_DX0M_012S7_SJ1105765.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS504-010
Sample Collection:
16-Dec-2009 12:50

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-6 R

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 01:52:52 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 68.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.150 0.0489 0.55 1.001

1,2,3,7,8-PECDD 3 K J 0.277 0.0489 0.75 1.001

1,2,3,4,7,8-HXCDD J 0.479 0.0489 1.18 1.000

1,2,3,6,7,8-HXCDD J 2.27 0.0489 1.17 1.000

1,2,3,7,8,9-HXCDD J 1.57 0.0489 1.15 1.000

1,2,3,4,6,7,8-HPCDD B 50.9 0.113 0.99 1.000

OCDD B 497 0.0489 0.87 1.000

2,3,7,8-TCDF J 0.928 0.0489 0.81 1.002

1,2,3,7,8-PECDF J 0.205 0.0489 1.70 1.001

2,3,4,7,8-PECDF J 0.467 0.0489 1.37 1.001

1,2,3,4,7,8-HXCDF J 2.43 0.0489 1.30 1.000

1,2,3,6,7,8-HXCDF J 0.561 0.0489 1.25 1.000

1,2,3,7,8,9-HXCDF K J 0.067 0.0489 0.96 1.000

2,3,4,6,7,8-HXCDF J 0.378 0.0489 1.42 1.000

1,2,3,4,6,7,8-HPCDF 14.0 0.0546 1.05 1.000

1,2,3,4,7,8,9-HPCDF J 1.33 0.0546 0.92 1.000

OCDF 63.6 0.0565 0.85 1.002

TOTAL TETRA-DIOXINS 1.68 0.0489

TOTAL PENTA-DIOXINS 2.23 0.0489

TOTAL HEXA-DIOXINS 18.9 0.0489

TOTAL HEPTA-DIOXINS B 136 0.113

TOTAL TETRA-FURANS 5.63 0.0489

TOTAL PENTA-FURANS 7.09 0.0489

TOTAL HEXA-FURANS 22.3 0.0489

TOTAL HEPTA-FURANS 56.4 0.0546

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-6_Form1A_DX0M_012S7_SJ1105765.html)



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-6_Form1A_DB0B_031AS6_SJ1106674.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS504-010
Sample Collection:
16-Dec-2009 12:50

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-6 R

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 13:22:42 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 6

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 68.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.437 0.0775 0.76 1.000

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-6_Form1A_DB0B_031AS6_SJ1106674.html)



(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-7_Form1A_DX0M_015S31_SJ1108578.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS505-010
Sample Collection:
16-Dec-2009 08:13

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-7 R (A)

Matrix: SOLID Sample Size: 10.3 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 22:25:12 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 31

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 28

Concentration Units: ng/kg (dry weight basis) % Solids: 57.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.511 0.0487 0.70 1.001

1,2,3,7,8-PECDD 3 J 2.12 0.0487 0.60 1.001

1,2,3,4,7,8-HXCDD J 3.79 0.0487 1.27 1.000

1,2,3,6,7,8-HXCDD 15.3 0.0487 1.18 1.000

1,2,3,7,8,9-HXCDD 11.1 0.0487 1.19 1.000

1,2,3,4,6,7,8-HPCDD 402 0.0875 1.02 1.000

OCDD B 3900 0.0487 0.88 1.000

2,3,7,8-TCDF 6.23 0.0487 0.74 1.003

1,2,3,7,8-PECDF J 1.17 0.0487 1.48 1.001

2,3,4,7,8-PECDF J 2.65 0.0487 1.55 1.001

1,2,3,4,7,8-HXCDF 8.61 0.0487 1.21 1.000

1,2,3,6,7,8-HXCDF J 2.91 0.0487 1.15 1.000

1,2,3,7,8,9-HXCDF J 0.223 0.0487 1.16 1.001

2,3,4,6,7,8-HXCDF J 2.36 0.0487 1.18 1.000

1,2,3,4,6,7,8-HPCDF 74.4 0.0546 1.03 1.000

1,2,3,4,7,8,9-HPCDF 5.37 0.0546 1.03 1.000

OCDF 330 0.0487 0.86 1.002

TOTAL TETRA-DIOXINS 8.10 0.0487

TOTAL PENTA-DIOXINS 14.5 0.0487

TOTAL HEXA-DIOXINS 141 0.0487

TOTAL HEPTA-DIOXINS 1130 0.0875

TOTAL TETRA-FURANS 33.5 0.0487

TOTAL PENTA-FURANS 46.1 0.0487

TOTAL HEXA-FURANS 111 0.0487

TOTAL HEPTA-FURANS 282 0.0546

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-7_Form1A_DX0M_015S31_SJ1108578.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-7_Form1A_DB0B_033S9_SJ1107312.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS505-010
Sample Collection:
16-Dec-2009 08:13

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-7 R (A)

Matrix: SOLID Sample Size: 10.3 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 01:03:18 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 57.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 2.26 0.226 0.84 1.000

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_L14065-7_Form1A_DB0B_033S9_SJ1107312.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_WG31628-103_Form1A_DX0M_015S32_SJ1108579.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS505-010 (Duplicate)
Sample Collection:
16-Dec-2009 08:13

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31628-103 (DUP L14065-7)

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 23:20:10 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 32

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 28

Concentration Units: ng/kg (dry weight basis) % Solids: 56.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.558 0.0495 0.68 1.002

1,2,3,7,8-PECDD 3 J 2.19 0.0495 0.60 1.001

1,2,3,4,7,8-HXCDD J 3.98 0.0495 1.27 1.000

1,2,3,6,7,8-HXCDD 14.9 0.0495 1.25 1.001

1,2,3,7,8,9-HXCDD 11.2 0.0495 1.19 1.000

1,2,3,4,6,7,8-HPCDD 382 0.0967 1.02 1.000

OCDD B 3770 0.0495 0.87 1.000

2,3,7,8-TCDF 6.29 0.0495 0.74 1.002

1,2,3,7,8-PECDF J 1.16 0.0495 1.57 1.001

2,3,4,7,8-PECDF J 2.52 0.0495 1.48 1.001

1,2,3,4,7,8-HXCDF 8.80 0.0495 1.20 1.000

1,2,3,6,7,8-HXCDF J 2.86 0.0495 1.27 1.001

1,2,3,7,8,9-HXCDF J 0.238 0.0495 1.26 1.000

2,3,4,6,7,8-HXCDF J 2.31 0.0495 1.17 1.001

1,2,3,4,6,7,8-HPCDF 72.7 0.0543 1.01 1.000

1,2,3,4,7,8,9-HPCDF 5.20 0.0543 1.02 1.000

OCDF 316 0.0495 0.85 1.002

TOTAL TETRA-DIOXINS 8.76 0.0495

TOTAL PENTA-DIOXINS 15.8 0.0495

TOTAL HEXA-DIOXINS 141 0.0495

TOTAL HEPTA-DIOXINS 1090 0.0967

TOTAL TETRA-FURANS 33.8 0.0495

TOTAL PENTA-FURANS 43.3 0.0495

TOTAL HEXA-FURANS 111 0.0495

TOTAL HEPTA-FURANS 275 0.0543

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_WG31628-103_Form1A_DX0M_015S32_SJ1108579.ht...
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_WG31628-103_Form1A_DB0B_033S10_SJ1107313.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS505-010 (Duplicate)
Sample Collection:
16-Dec-2009 08:13

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31628-103 (DUP L14065-7)

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 01:39:06 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 56.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 2.30 0.152 0.84 1.001

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_WG31628-103_Form1A_DB0B_033S10_SJ1107313....
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: RPD.xsl; Created: 11-Feb-2010 08:22:50; Application: XMLTransformer-1.10.16;
Report Filename: RPD_DIOXINS_1613-RPD_WG31628-103_L14065-7_.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17

PCDD/PCDF ANALYSIS REPORT
RELATIVE PERCENT DIFFERENCE

AXYS ANALYTICAL SERVICES
2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033

Client ID: LDW-SS505-010 Concentration Units: ng/kg (dry weight basis)

L14065-7 (A) WG31628-103

COMPOUND LAB

FLAG 1
CONC.
FOUND

LAB

FLAG 1
CONC.
FOUND

MEAN RELATIVE
PERCENT

DIFFERENCE

2,3,7,8-TCDD J 0.511 J 0.558 0.534 8.79

1,2,3,7,8-PECDD J 2.12 J 2.19 2.16 3.29

1,2,3,4,7,8-HXCDD J 3.79 J 3.98 3.89 5.06

1,2,3,6,7,8-HXCDD 15.3 14.9 15.1 2.55

1,2,3,7,8,9-HXCDD 11.1 11.2 11.1 0.768

1,2,3,4,6,7,8-HPCDD 402 382 392 5.15

OCDD 3900 3770 3830 3.31

2,3,7,8-TCDF 2.26 2.30 2.28 1.76

1,2,3,7,8-PECDF J 1.17 J 1.16 1.17 0.250

2,3,4,7,8-PECDF J 2.65 J 2.52 2.59 5.05

1,2,3,4,7,8-HXCDF 8.61 8.80 8.70 2.12

1,2,3,6,7,8-HXCDF J 2.91 J 2.86 2.89 1.77

1,2,3,7,8,9-HXCDF J 0.223 J 0.238 0.230 6.64

2,3,4,6,7,8-HXCDF J 2.36 J 2.31 2.33 2.17

1,2,3,4,6,7,8-HPCDF 74.4 72.7 73.6 2.38

1,2,3,4,7,8,9-HPCDF 5.37 5.20 5.29 3.19

OCDF 330 316 323 4.28

Page 1 of 1 (WG31628 - RPD_DIOXINS_1613-RPD_WG31628-103_L14065-7_.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-8_Form1A_DX0M_012S8_SJ1105766.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS506-010
Sample Collection:
16-Dec-2009 13:12

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-8 R

Matrix: SOLID Sample Size: 9.77 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 02:47:51 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 56.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.608 0.0512 0.71 1.001

1,2,3,7,8-PECDD 3 J 2.14 0.0512 0.62 1.001

1,2,3,4,7,8-HXCDD J 4.17 0.0512 1.25 1.000

1,2,3,6,7,8-HXCDD 14.8 0.0512 1.21 1.000

1,2,3,7,8,9-HXCDD 10.8 0.0512 1.30 1.000

1,2,3,4,6,7,8-HPCDD B 358 0.0907 1.01 1.000

OCDD B 3440 0.0512 0.86 1.000

2,3,7,8-TCDF 6.62 0.0512 0.75 1.002

1,2,3,7,8-PECDF J 1.16 0.0512 1.47 1.001

2,3,4,7,8-PECDF J 2.62 0.0512 1.49 1.001

1,2,3,4,7,8-HXCDF 10.4 0.0512 1.20 1.001

1,2,3,6,7,8-HXCDF J 3.06 0.0512 1.20 1.000

1,2,3,7,8,9-HXCDF J 0.200 0.0512 1.10 1.000

2,3,4,6,7,8-HXCDF J 2.43 0.0512 1.21 1.000

1,2,3,4,6,7,8-HPCDF 78.2 0.0710 1.04 1.000

1,2,3,4,7,8,9-HPCDF 5.98 0.0710 0.98 1.000

OCDF 320 0.0523 0.86 1.002

TOTAL TETRA-DIOXINS 7.58 0.0512

TOTAL PENTA-DIOXINS 14.8 0.0512

TOTAL HEXA-DIOXINS 125 0.0512

TOTAL HEPTA-DIOXINS B 945 0.0907

TOTAL TETRA-FURANS 38.4 0.0512

TOTAL PENTA-FURANS 47.6 0.0512

TOTAL HEXA-FURANS 117 0.0512

TOTAL HEPTA-FURANS 282 0.0710

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-8_Form1A_DX0M_012S8_SJ1105766.html)



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-8_Form1A_DB0B_031AS13_SJ1106681.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS506-010
Sample Collection:
16-Dec-2009 13:12

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-8 R

Matrix: SOLID Sample Size: 9.77 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 17:32:47 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 13

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 56.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 2.06 0.239 0.77 1.001

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-8_Form1A_DB0B_031AS13_SJ1106681.html)



(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-9_Form1A_DX0M_015S21_SJ1108228.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS507-010
Sample Collection:
16-Dec-2009 13:34

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-9 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 12:50:41 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 21

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 50.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.453 0.0493 0.66 1.001

1,2,3,7,8-PECDD 3 J 1.44 0.0493 0.63 1.001

1,2,3,4,7,8-HXCDD J 2.51 0.0493 1.20 1.000

1,2,3,6,7,8-HXCDD 10.9 0.0493 1.22 1.001

1,2,3,7,8,9-HXCDD 7.39 0.0493 1.19 1.000

1,2,3,4,6,7,8-HPCDD 315 0.144 1.02 1.000

OCDD B 4080 0.717 0.87 1.000

2,3,7,8-TCDF 4.38 0.0493 0.73 1.002

1,2,3,7,8-PECDF J 0.944 0.0493 1.46 1.001

2,3,4,7,8-PECDF J 1.96 0.0493 1.51 1.000

1,2,3,4,7,8-HXCDF 8.00 0.0493 1.18 1.001

1,2,3,6,7,8-HXCDF J 2.20 0.0493 1.23 1.001

1,2,3,7,8,9-HXCDF J 0.197 0.0493 1.34 1.000

2,3,4,6,7,8-HXCDF J 1.63 0.0493 1.22 1.000

1,2,3,4,6,7,8-HPCDF 58.4 0.0502 1.02 1.000

1,2,3,4,7,8,9-HPCDF J 4.56 0.0502 0.98 1.000

OCDF 285 0.0499 0.87 1.002

TOTAL TETRA-DIOXINS 5.93 0.0493

TOTAL PENTA-DIOXINS 11.2 0.0493

TOTAL HEXA-DIOXINS 104 0.0493

TOTAL HEPTA-DIOXINS 1080 0.144

TOTAL TETRA-FURANS 23.9 0.0493

TOTAL PENTA-FURANS 32.5 0.0493

TOTAL HEXA-FURANS 95.6 0.0493

TOTAL HEPTA-FURANS 242 0.0502

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-9_Form1A_DX0M_015S21_SJ1108228.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-9_Form1A_DB0B_033S11_SJ1107314.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS507-010
Sample Collection:
16-Dec-2009 13:34

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-9 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 02:14:54 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 50.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.55 0.147 0.87 1.001

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_L14065-9_Form1A_DB0B_033S11_SJ1107314.html)
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-1_Form1A_DX0M_012S6_SJ1105764.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS508-010
Sample Collection:
15-Dec-2009 19:45

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-1 R

Matrix: SOLID Sample Size: 10.6 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 00:57:51 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 44.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.058 0.0474 0.44 1.001

1,2,3,7,8-PECDD 3 U 0.0474

1,2,3,4,7,8-HXCDD K J 0.061 0.0474 1.96 1.001

1,2,3,6,7,8-HXCDD J 0.081 0.0474 1.25 1.000

1,2,3,7,8,9-HXCDD J 0.198 0.0474 1.42 1.001

1,2,3,4,6,7,8-HPCDD B J 1.48 0.0474 0.98 1.000

OCDD B 11.3 0.0474 0.88 1.000

2,3,7,8-TCDF U 0.0474

1,2,3,7,8-PECDF U 0.0474

2,3,4,7,8-PECDF U 0.0474

1,2,3,4,7,8-HXCDF U 0.0474

1,2,3,6,7,8-HXCDF U 0.0474

1,2,3,7,8,9-HXCDF U 0.0474

2,3,4,6,7,8-HXCDF U 0.0474

1,2,3,4,6,7,8-HPCDF J 0.203 0.0474 1.05 1.000

1,2,3,4,7,8,9-HPCDF U 0.0474

OCDF J 0.673 0.0474 0.90 1.002

TOTAL TETRA-DIOXINS 0.207 0.0474

TOTAL PENTA-DIOXINS 0.099 0.0474

TOTAL HEXA-DIOXINS 1.44 0.0474

TOTAL HEPTA-DIOXINS B 3.59 0.0474

TOTAL TETRA-FURANS 0.296 0.0474

TOTAL PENTA-FURANS 0.070 0.0474

TOTAL HEXA-FURANS 0.217 0.0474

TOTAL HEPTA-FURANS 0.527 0.0474

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-1_Form1A_DX0M_012S6_SJ1105764.html)



(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-4_Form1A_DX0M_015S34_SJ1108581.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS509-010
Sample Collection:
15-Dec-2009 22:00

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-4 R

Matrix: SOLID Sample Size: 10.6 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 04-Feb-2010 Time: 01:10:04 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 34

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 28

Concentration Units: ng/kg (dry weight basis) % Solids: 45.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B 5.59 0.0471 0.69 1.001

1,2,3,7,8-PECDD 3 15.3 0.0471 0.60 1.001

1,2,3,4,7,8-HXCDD 13.7 0.0634 1.23 1.000

1,2,3,6,7,8-HXCDD 47.7 0.0634 1.21 1.000

1,2,3,7,8,9-HXCDD 41.8 0.0634 1.21 1.000

1,2,3,4,6,7,8-HPCDD 600 0.121 1.00 1.000

OCDD B 5090 0.0471 0.87 1.000

2,3,7,8-TCDF 187 0.0588 0.75 1.003

1,2,3,7,8-PECDF 28.8 0.0627 1.51 1.001

2,3,4,7,8-PECDF 54.8 0.0627 1.51 1.001

1,2,3,4,7,8-HXCDF 39.4 0.0627 1.22 1.000

1,2,3,6,7,8-HXCDF 30.2 0.0627 1.22 1.001

1,2,3,7,8,9-HXCDF J 2.35 0.0627 1.32 1.001

2,3,4,6,7,8-HXCDF 32.9 0.0627 1.19 1.001

1,2,3,4,6,7,8-HPCDF 219 0.0989 1.00 1.000

1,2,3,4,7,8,9-HPCDF 11.5 0.0989 1.00 1.000

OCDF 385 0.0471 0.86 1.002

TOTAL TETRA-DIOXINS 205 0.0471

TOTAL PENTA-DIOXINS 232 0.0471

TOTAL HEXA-DIOXINS 511 0.0634

TOTAL HEPTA-DIOXINS 1910 0.121

TOTAL TETRA-FURANS 1090 0.0588

TOTAL PENTA-FURANS 716 0.0627

TOTAL HEXA-FURANS 566 0.0627

TOTAL HEPTA-FURANS 594 0.0989

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-4_Form1A_DX0M_015S34_SJ1108581.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-4_Form1A_DB0B_033S7_SJ1107310.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS509-010
Sample Collection:
15-Dec-2009 22:00

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-4 R

Matrix: SOLID Sample Size: 10.6 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 02-Feb-2010 Time: 23:51:43 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 45.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 55.4 3.43 0.80 1.001

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_L14065-4_Form1A_DB0B_033S7_SJ1107310.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-10_Form1A_DX0M_015S22_SJ1108229.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS510-010
Sample Collection:
16-Dec-2009 14:02

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-10 R

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 13:45:44 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 22

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 51.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.324 0.0477 0.67 1.001

1,2,3,7,8-PECDD 3 J 1.04 0.0477 0.62 1.001

1,2,3,4,7,8-HXCDD J 1.61 0.0477 1.17 1.000

1,2,3,6,7,8-HXCDD 5.92 0.0477 1.24 1.000

1,2,3,7,8,9-HXCDD J 4.64 0.0477 1.26 1.000

1,2,3,4,6,7,8-HPCDD 141 0.0550 1.02 1.000

OCDD B 1380 0.0477 0.87 1.000

2,3,7,8-TCDF 2.78 0.0477 0.75 1.001

1,2,3,7,8-PECDF J 0.472 0.0477 1.49 1.001

2,3,4,7,8-PECDF J 0.994 0.0477 1.50 1.001

1,2,3,4,7,8-HXCDF J 3.56 0.0496 1.20 1.000

1,2,3,6,7,8-HXCDF J 1.17 0.0496 1.23 1.000

1,2,3,7,8,9-HXCDF J 0.106 0.0496 1.31 1.000

2,3,4,6,7,8-HXCDF J 0.901 0.0496 1.35 1.000

1,2,3,4,6,7,8-HPCDF 29.6 0.0477 1.01 1.000

1,2,3,4,7,8,9-HPCDF J 2.27 0.0477 1.03 1.000

OCDF 149 0.0477 0.85 1.002

TOTAL TETRA-DIOXINS 4.03 0.0477

TOTAL PENTA-DIOXINS 7.47 0.0477

TOTAL HEXA-DIOXINS 56.8 0.0477

TOTAL HEPTA-DIOXINS 410 0.0550

TOTAL TETRA-FURANS 13.7 0.0477

TOTAL PENTA-FURANS 17.7 0.0477

TOTAL HEXA-FURANS 46.0 0.0496

TOTAL HEPTA-FURANS 122 0.0477
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-10_Form1A_DB0B_033S12_SJ1107315.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS510-010
Sample Collection:
16-Dec-2009 14:02

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-10 R

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 02:50:44 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 12

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 51.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.801 0.112 0.78 1.000
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-23_Form1A_DX0M_007S20_SJ1100164.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS511-010
Sample Collection:
17-Dec-2009 14:21

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-23

Matrix: SOLID Sample Size: 9.36 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 07:31:05 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 20

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 43.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.386 0.0534 0.67 1.001

1,2,3,7,8-PECDD 3 J 1.09 0.0534 0.62 1.000

1,2,3,4,7,8-HXCDD J 1.92 0.0534 1.25 1.000

1,2,3,6,7,8-HXCDD 7.40 0.0534 1.28 1.000

1,2,3,7,8,9-HXCDD 5.81 0.0534 1.22 1.000

1,2,3,4,6,7,8-HPCDD 192 0.0900 1.03 1.000

OCDD B 1960 0.0625 0.86 1.000

2,3,7,8-TCDF 3.26 0.0534 0.75 1.002

1,2,3,7,8-PECDF J 0.550 0.0534 1.62 1.001

2,3,4,7,8-PECDF J 1.30 0.0534 1.48 1.001

1,2,3,4,7,8-HXCDF J 4.79 0.0534 1.25 1.000

1,2,3,6,7,8-HXCDF J 1.48 0.0534 1.16 1.001

1,2,3,7,8,9-HXCDF K J 0.108 0.0534 0.80 1.000

2,3,4,6,7,8-HXCDF J 1.24 0.0534 1.19 1.001

1,2,3,4,6,7,8-HPCDF 35.9 0.0572 1.00 1.000

1,2,3,4,7,8,9-HPCDF J 2.63 0.0572 0.95 1.000

OCDF 168 0.0770 0.86 1.002

TOTAL TETRA-DIOXINS 4.90 0.0534

TOTAL PENTA-DIOXINS 7.80 0.0534

TOTAL HEXA-DIOXINS 73.1 0.0534

TOTAL HEPTA-DIOXINS 594 0.0900

TOTAL TETRA-FURANS 18.4 0.0534

TOTAL PENTA-FURANS 21.6 0.0534

TOTAL HEXA-FURANS 59.7 0.0534

TOTAL HEPTA-FURANS 133 0.0572

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-23_Form1A_DX0M_007S20_SJ1100164.html)
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-23_Form1A_DB0B_015S8_SJ1099710.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS511-010
Sample Collection:
17-Dec-2009 14:21

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-23

Matrix: SOLID Sample Size: 9.36 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 00:08:00 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 43.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 1.00 0.0956 0.69 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-23_Form1A_DB0B_015S8_SJ1099710.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-11_Form1A_DX0M_012S9_SJ1105767.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS512-010
Sample Collection:
16-Dec-2009 14:17

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-11 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 03:42:52 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 66.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.217 0.0496 0.52 1.001

1,2,3,7,8-PECDD 3 J 0.743 0.0496 0.58 1.001

1,2,3,4,7,8-HXCDD J 1.25 0.0496 1.17 1.000

1,2,3,6,7,8-HXCDD J 5.20 0.0496 1.17 1.000

1,2,3,7,8,9-HXCDD J 4.12 0.0496 1.16 1.000

1,2,3,4,6,7,8-HPCDD B 145 0.0971 1.00 1.000

OCDD B 1590 0.0496 0.89 1.000

2,3,7,8-TCDF 2.20 0.0496 0.74 1.002

1,2,3,7,8-PECDF J 0.424 0.0496 1.37 1.001

2,3,4,7,8-PECDF J 0.970 0.0496 1.48 1.001

1,2,3,4,7,8-HXCDF J 4.46 0.0496 1.21 1.000

1,2,3,6,7,8-HXCDF J 1.19 0.0496 1.18 1.000

1,2,3,7,8,9-HXCDF J 0.096 0.0496 1.11 1.001

2,3,4,6,7,8-HXCDF J 0.782 0.0496 1.14 1.000

1,2,3,4,6,7,8-HPCDF 30.8 0.0610 1.03 1.000

1,2,3,4,7,8,9-HPCDF J 2.43 0.0610 0.96 1.000

OCDF 136 0.0496 0.86 1.002

TOTAL TETRA-DIOXINS 2.77 0.0496

TOTAL PENTA-DIOXINS 5.91 0.0496

TOTAL HEXA-DIOXINS 53.0 0.0496

TOTAL HEPTA-DIOXINS B 469 0.0971

TOTAL TETRA-FURANS 12.6 0.0496

TOTAL PENTA-FURANS 16.1 0.0496

TOTAL HEXA-FURANS 45.7 0.0496

TOTAL HEPTA-FURANS 119 0.0610

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-11_Form1A_DX0M_012S9_SJ1105767.html)



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-11_Form1A_DB0B_031AS11_SJ1106679.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS512-010
Sample Collection:
16-Dec-2009 14:17

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-11 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 16:21:19 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 11

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 66.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.692 0.0902 0.67 1.001

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-11_Form1A_DB0B_031AS11_SJ1106679.ht...



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-24_Form1A_DX0M_010S10_SJ1104550.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS513-010
Sample Collection:
17-Dec-2009 14:10

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-24 L2W

Matrix: SOLID Sample Size: 9.41 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 25-Jan-2010 Time: 20:22:33 GC Column ID: DB5

Extract Volume (uL): 50 Sample Data Filename: DX0M_010 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_010 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 47.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.588 0.144 0.53 1.001

1,2,3,7,8-PECDD 3 J 2.11 0.156 0.70 1.001

1,2,3,4,7,8-HXCDD J 4.61 0.203 1.12 1.000

1,2,3,6,7,8-HXCDD 22.5 0.203 1.21 1.000

1,2,3,7,8,9-HXCDD J 13.7 0.203 1.07 1.000

1,2,3,4,6,7,8-HPCDD 690 0.714 1.05 1.000

OCDD B 6650 0.373 0.87 1.000

2,3,7,8-TCDF 7.50 0.164 0.78 1.002

1,2,3,7,8-PECDF K J 1.80 0.170 1.26 1.000

2,3,4,7,8-PECDF J 3.56 0.170 1.58 1.002

1,2,3,4,7,8-HXCDF 19.6 0.206 1.28 1.000

1,2,3,6,7,8-HXCDF J 7.00 0.206 1.23 1.000

1,2,3,7,8,9-HXCDF K J 0.500 0.206 0.97 1.001

2,3,4,6,7,8-HXCDF J 3.24 0.206 1.33 1.001

1,2,3,4,6,7,8-HPCDF 150 0.355 0.98 1.000

1,2,3,4,7,8,9-HPCDF J 12.8 0.355 0.97 1.000

OCDF 760 0.466 0.85 1.002

TOTAL TETRA-DIOXINS 7.48 0.144

TOTAL PENTA-DIOXINS J 13.0 0.156

TOTAL HEXA-DIOXINS 204 0.203

TOTAL HEPTA-DIOXINS 2030 0.714

TOTAL TETRA-FURANS 42.1 0.164

TOTAL PENTA-FURANS 62.9 0.170

TOTAL HEXA-FURANS 214 0.206

TOTAL HEPTA-FURANS 662 0.355

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-24_Form1A_DX0M_010S10_SJ1104550.html)

Contact: analytical@axys.com

Page 85 of 1156



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-24_Form1A_DB0B_021S7_SJ1102746.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS513-010
Sample Collection:
17-Dec-2009 14:10

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-24 L

Matrix: SOLID Sample Size: 9.41 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 00:17:47 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_021 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_021 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 47.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 2.48 0.184 0.86 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-24_Form1A_DB0B_021S7_SJ1102746.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-12_Form1A_DX0M_015S33_SJ1108580.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS514-010
Sample Collection:
16-Dec-2009 14:31

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-12 R

Matrix: SOLID Sample Size: 11.3 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 04-Feb-2010 Time: 00:15:08 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 33

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 28

Concentration Units: ng/kg (dry weight basis) % Solids: 60.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.381 0.0443 0.66 1.001

1,2,3,7,8-PECDD 3 J 1.43 0.0443 0.57 1.001

1,2,3,4,7,8-HXCDD J 2.41 0.0443 1.23 1.000

1,2,3,6,7,8-HXCDD 12.9 0.0443 1.23 1.001

1,2,3,7,8,9-HXCDD 7.65 0.0443 1.22 1.000

1,2,3,4,6,7,8-HPCDD 333 0.0969 1.04 1.000

OCDD B 3450 0.0443 0.87 1.000

2,3,7,8-TCDF 4.06 0.0443 0.76 1.002

1,2,3,7,8-PECDF J 1.14 0.0443 1.51 1.001

2,3,4,7,8-PECDF J 3.48 0.0443 1.52 1.001

1,2,3,4,7,8-HXCDF 24.2 0.0443 1.22 1.000

1,2,3,6,7,8-HXCDF 4.58 0.0443 1.19 1.001

1,2,3,7,8,9-HXCDF J 0.335 0.0443 1.17 1.000

2,3,4,6,7,8-HXCDF J 2.53 0.0443 1.18 1.001

1,2,3,4,6,7,8-HPCDF 93.2 0.0443 1.00 1.000

1,2,3,4,7,8,9-HPCDF 10.7 0.0443 1.03 1.000

OCDF 312 0.0443 0.86 1.002

TOTAL TETRA-DIOXINS 6.75 0.0443

TOTAL PENTA-DIOXINS 11.3 0.0443

TOTAL HEXA-DIOXINS 111 0.0443

TOTAL HEPTA-DIOXINS 973 0.0969

TOTAL TETRA-FURANS 26.9 0.0443

TOTAL PENTA-FURANS 46.6 0.0443

TOTAL HEXA-FURANS 164 0.0443

TOTAL HEPTA-FURANS 360 0.0443

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-12_Form1A_DX0M_015S33_SJ1108580.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-12_Form1A_DB0B_033S13_SJ1107316.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS514-010
Sample Collection:
16-Dec-2009 14:31

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-12 R

Matrix: SOLID Sample Size: 11.3 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 03:26:31 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 13

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 60.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.62 0.143 0.77 1.000
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-13_Form1A_DX0M_015S27_SJ1108234.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS515-010
Sample Collection:
16-Dec-2009 10:53

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-13 R

Matrix: SOLID Sample Size: 9.27 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 18:38:51 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 27

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 51.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.696 0.0539 0.71 1.001

1,2,3,7,8-PECDD 3 J 2.27 0.0539 0.67 1.001

1,2,3,4,7,8-HXCDD J 3.70 0.0539 1.26 1.000

1,2,3,6,7,8-HXCDD 13.0 0.0539 1.22 1.000

1,2,3,7,8,9-HXCDD 10.0 0.0539 1.20 1.000

1,2,3,4,6,7,8-HPCDD 289 0.113 1.02 1.000

OCDD B 2800 0.0539 0.87 1.000

2,3,7,8-TCDF 5.00 0.0539 0.76 1.002

1,2,3,7,8-PECDF J 1.06 0.0539 1.37 1.001

2,3,4,7,8-PECDF J 2.22 0.0539 1.46 1.001

1,2,3,4,7,8-HXCDF 7.53 0.0539 1.16 1.001

1,2,3,6,7,8-HXCDF J 2.69 0.0539 1.21 1.000

1,2,3,7,8,9-HXCDF J 0.200 0.0539 1.30 1.000

2,3,4,6,7,8-HXCDF J 2.19 0.0539 1.11 1.000

1,2,3,4,6,7,8-HPCDF 56.2 0.0648 1.03 1.000

1,2,3,4,7,8,9-HPCDF J 4.20 0.0648 1.01 1.000

OCDF 242 0.0539 0.87 1.002

TOTAL TETRA-DIOXINS 8.08 0.0539

TOTAL PENTA-DIOXINS 15.8 0.0539

TOTAL HEXA-DIOXINS 107 0.0539

TOTAL HEPTA-DIOXINS 814 0.113

TOTAL TETRA-FURANS 32.4 0.0539

TOTAL PENTA-FURANS 46.0 0.0539

TOTAL HEXA-FURANS 95.7 0.0539

TOTAL HEPTA-FURANS 205 0.0648
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-13_Form1A_DB0B_033S14_SJ1107317.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS515-010
Sample Collection:
16-Dec-2009 10:53

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-13 R

Matrix: SOLID Sample Size: 9.27 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 04:02:21 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 14

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 51.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.72 0.239 0.79 1.001
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-14_Form1A_DX0M_015S23_SJ1108230.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS516-010
Sample Collection:
16-Dec-2009 15:06

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-14 R

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 14:40:47 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 23

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 56.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.395 0.0466 0.66 1.001

1,2,3,7,8-PECDD 3 J 1.09 0.0466 0.64 1.001

1,2,3,4,7,8-HXCDD J 1.87 0.0466 1.24 1.000

1,2,3,6,7,8-HXCDD 8.76 0.0466 1.18 1.000

1,2,3,7,8,9-HXCDD 5.43 0.0466 1.21 1.000

1,2,3,4,6,7,8-HPCDD 223 0.0536 1.05 1.000

OCDD B 2380 0.0466 0.87 1.000

2,3,7,8-TCDF 4.20 0.0466 0.74 1.002

1,2,3,7,8-PECDF J 1.00 0.0466 1.53 1.001

2,3,4,7,8-PECDF J 3.29 0.0466 1.55 1.000

1,2,3,4,7,8-HXCDF 16.5 0.0466 1.21 1.000

1,2,3,6,7,8-HXCDF J 3.06 0.0466 1.26 1.000

1,2,3,7,8,9-HXCDF J 0.231 0.0466 1.26 1.001

2,3,4,6,7,8-HXCDF J 1.68 0.0466 1.26 1.000

1,2,3,4,6,7,8-HPCDF 56.9 0.0505 1.01 1.000

1,2,3,4,7,8,9-HPCDF 4.82 0.0505 1.00 1.000

OCDF 272 0.0466 0.86 1.002

TOTAL TETRA-DIOXINS 4.61 0.0466

TOTAL PENTA-DIOXINS 8.31 0.0466

TOTAL HEXA-DIOXINS 69.7 0.0466

TOTAL HEPTA-DIOXINS 562 0.0536

TOTAL TETRA-FURANS 22.0 0.0466

TOTAL PENTA-FURANS 41.3 0.0466

TOTAL HEXA-FURANS 117 0.0466

TOTAL HEPTA-FURANS 239 0.0505
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-14_Form1A_DB0B_033S15_SJ1107318.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS516-010
Sample Collection:
16-Dec-2009 15:06

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-14 R

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 04:38:08 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 15

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 56.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.13 0.131 0.73 1.000
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-15_Form1A_DX0M_015S26_SJ1108233.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS517-010
Sample Collection:
16-Dec-2009 15:21

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-15 R

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 17:34:39 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 26

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 56.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.488 0.0480 0.66 1.001

1,2,3,7,8-PECDD 3 J 1.53 0.0480 0.63 1.001

1,2,3,4,7,8-HXCDD J 2.63 0.0480 1.31 1.000

1,2,3,6,7,8-HXCDD 11.4 0.0480 1.24 1.000

1,2,3,7,8,9-HXCDD 7.85 0.0480 1.21 1.000

1,2,3,4,6,7,8-HPCDD 304 0.107 1.01 1.000

OCDD B 2970 0.0480 0.88 1.000

2,3,7,8-TCDF 5.35 0.0480 0.76 1.002

1,2,3,7,8-PECDF J 0.754 0.0480 1.47 1.001

2,3,4,7,8-PECDF J 2.02 0.0480 1.50 1.001

1,2,3,4,7,8-HXCDF 7.62 0.0480 1.19 1.001

1,2,3,6,7,8-HXCDF J 2.09 0.0480 1.20 1.000

1,2,3,7,8,9-HXCDF J 0.158 0.0480 1.09 1.000

2,3,4,6,7,8-HXCDF J 1.55 0.0480 1.17 1.000

1,2,3,4,6,7,8-HPCDF 62.9 0.0780 1.01 1.000

1,2,3,4,7,8,9-HPCDF 4.96 0.0780 0.96 1.000

OCDF 346 0.0480 0.86 1.002

TOTAL TETRA-DIOXINS 5.67 0.0480

TOTAL PENTA-DIOXINS 13.0 0.0480

TOTAL HEXA-DIOXINS 108 0.0480

TOTAL HEPTA-DIOXINS 865 0.107

TOTAL TETRA-FURANS 27.4 0.0480

TOTAL PENTA-FURANS 30.3 0.0480

TOTAL HEXA-FURANS 90.7 0.0480

TOTAL HEPTA-FURANS 267 0.0780
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-15_Form1A_DB0B_033S16_SJ1107319.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS517-010
Sample Collection:
16-Dec-2009 15:21

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-15 R

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 05:13:57 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 16

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 56.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.57 0.148 0.81 1.001
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-16_Form1A_DX0M_012S15_SJ1106142.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS518-010
Sample Collection:
16-Dec-2009 15:37

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-16 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 09:29:43 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 15

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 53.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.226 0.0494 0.60 1.001

1,2,3,7,8-PECDD 3 J 0.560 0.0494 0.55 1.000

1,2,3,4,7,8-HXCDD J 0.903 0.0494 1.22 1.000

1,2,3,6,7,8-HXCDD J 2.52 0.0494 1.22 1.001

1,2,3,7,8,9-HXCDD J 2.56 0.0494 1.31 1.000

1,2,3,4,6,7,8-HPCDD B 55.1 0.105 1.03 1.000

OCDD B 525 0.0494 0.86 1.000

2,3,7,8-TCDF J 0.910 0.0494 0.77 1.002

1,2,3,7,8-PECDF J 0.262 0.0494 1.51 1.001

2,3,4,7,8-PECDF J 0.423 0.0494 1.37 1.001

1,2,3,4,7,8-HXCDF J 1.26 0.0494 1.27 1.000

1,2,3,6,7,8-HXCDF J 0.494 0.0494 1.13 1.001

1,2,3,7,8,9-HXCDF J 0.067 0.0494 1.12 1.001

2,3,4,6,7,8-HXCDF J 0.387 0.0494 1.24 1.000

1,2,3,4,6,7,8-HPCDF 9.79 0.0494 1.06 1.001

1,2,3,4,7,8,9-HPCDF J 0.793 0.0494 0.95 1.000

OCDF 36.4 0.0494 0.85 1.002

TOTAL TETRA-DIOXINS 2.13 0.0494

TOTAL PENTA-DIOXINS 3.94 0.0494

TOTAL HEXA-DIOXINS 24.3 0.0494

TOTAL HEPTA-DIOXINS B 139 0.105

TOTAL TETRA-FURANS 6.11 0.0494

TOTAL PENTA-FURANS 6.68 0.0494

TOTAL HEXA-FURANS 14.8 0.0494

TOTAL HEPTA-FURANS 30.3 0.0494
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-16_Form1A_DB0B_031AS4_SJ1106672.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS518-010
Sample Collection:
16-Dec-2009 15:37

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-16 R

Matrix: SOLID Sample Size: 10.1 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 12:11:17 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 4

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 53.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.351 0.0883 0.75 1.000
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-17_Form1A_DX0M_012S16_SJ1106143.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS519-010
Sample Collection:
16-Dec-2009 14:53

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-17 R

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 10:24:45 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 16

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 50.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.354 0.0469 0.80 1.001

1,2,3,7,8-PECDD 3 J 0.675 0.0469 0.53 1.001

1,2,3,4,7,8-HXCDD J 1.19 0.0471 1.28 1.000

1,2,3,6,7,8-HXCDD J 4.02 0.0471 1.28 1.000

1,2,3,7,8,9-HXCDD J 3.33 0.0471 1.12 1.000

1,2,3,4,6,7,8-HPCDD B 95.8 0.109 1.02 1.000

OCDD B 892 0.0469 0.87 1.000

2,3,7,8-TCDF 1.62 0.0469 0.80 1.002

1,2,3,7,8-PECDF J 0.314 0.0469 1.51 1.001

2,3,4,7,8-PECDF J 0.696 0.0469 1.32 1.001

1,2,3,4,7,8-HXCDF J 2.61 0.0469 1.24 1.001

1,2,3,6,7,8-HXCDF J 0.845 0.0469 1.12 1.000

1,2,3,7,8,9-HXCDF J 0.121 0.0469 1.22 1.000

2,3,4,6,7,8-HXCDF J 0.657 0.0469 1.20 1.001

1,2,3,4,6,7,8-HPCDF 17.6 0.0590 1.03 1.000

1,2,3,4,7,8,9-HPCDF J 1.52 0.0590 0.95 1.000

OCDF 74.8 0.0469 0.86 1.002

TOTAL TETRA-DIOXINS 4.42 0.0469

TOTAL PENTA-DIOXINS 6.57 0.0469

TOTAL HEXA-DIOXINS 38.5 0.0471

TOTAL HEPTA-DIOXINS B 261 0.109

TOTAL TETRA-FURANS 10.6 0.0469

TOTAL PENTA-FURANS 12.1 0.0469

TOTAL HEXA-FURANS 30.3 0.0469

TOTAL HEPTA-FURANS 65.8 0.0590

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-17_Form1A_DX0M_012S16_SJ1106143.html)



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-17_Form1A_DB0B_031AS9_SJ1106677.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS519-010
Sample Collection:
16-Dec-2009 14:53

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-17 R

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 15:09:49 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 9

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 50.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.596 0.0890 0.84 1.001

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-17_Form1A_DB0B_031AS9_SJ1106677.html)



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-8_Form1A_DX0M_019S17_SJ1112919.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS520-010
Sample Collection:
11-Jan-2010 10:03

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-8 (A)

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 12-Feb-2010 Time: 02:39:30 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 17

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 62.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD 0.378 0.0468 0.67 1.001

1,2,3,7,8-PECDD 3 1.42 0.0468 0.63 1.001

1,2,3,4,7,8-HXCDD 2.49 0.0468 1.32 1.000

1,2,3,6,7,8-HXCDD 8.40 0.0468 1.26 1.000

1,2,3,7,8,9-HXCDD 7.80 0.0468 1.20 1.000

1,2,3,4,6,7,8-HPCDD 209 0.110 1.00 1.000

OCDD B 1970 0.0468 0.86 1.000

2,3,7,8-TCDF 4.31 0.0468 0.77 1.002

1,2,3,7,8-PECDF K J 0.722 0.0468 1.20 1.000

2,3,4,7,8-PECDF 1.80 0.0468 1.42 1.001

1,2,3,4,7,8-HXCDF 4.79 0.0468 1.21 1.000

1,2,3,6,7,8-HXCDF 2.22 0.0468 1.21 1.001

1,2,3,7,8,9-HXCDF J 0.146 0.0468 1.35 1.000

2,3,4,6,7,8-HXCDF 2.47 0.0468 1.23 1.000

1,2,3,4,6,7,8-HPCDF 38.9 0.0497 1.03 1.000

1,2,3,4,7,8,9-HPCDF 2.65 0.0497 1.03 1.000

OCDF B 151 0.0468 0.85 1.002

TOTAL TETRA-DIOXINS 4.57 0.0468

TOTAL PENTA-DIOXINS 9.88 0.0468

TOTAL HEXA-DIOXINS 76.6 0.0468

TOTAL HEPTA-DIOXINS 612 0.110

TOTAL TETRA-FURANS 23.7 0.0468

TOTAL PENTA-FURANS 29.3 0.0468

TOTAL HEXA-FURANS 61.5 0.0468

TOTAL HEPTA-FURANS 138 0.0497

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_L14159-8_Form1A_DX0M_019S17_SJ1112919.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-8_Form1A_DB0B_039S13_SJ1111281.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS520-010
Sample Collection:
11-Jan-2010 10:03

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-8 (A)

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 17:00:49 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 13

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 62.3

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.12 0.144 0.75 1.001

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB225_L14159-8_Form1A_DB0B_039S13_SJ1111281.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_WG31619-103_Form1A_DX0M_019S18_SJ1112920.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS520-010 (Duplicate)
Sample Collection:
11-Jan-2010 10:03

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31619-103 (DUP L14159-8)

Matrix: SOLID Sample Size: 10.9 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 12-Feb-2010 Time: 03:34:33 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 18

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 63.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD 0.378 0.0459 0.67 1.000

1,2,3,7,8-PECDD 3 1.41 0.0459 0.55 1.001

1,2,3,4,7,8-HXCDD 2.40 0.0459 1.21 1.001

1,2,3,6,7,8-HXCDD 7.71 0.0459 1.15 1.000

1,2,3,7,8,9-HXCDD 7.12 0.0459 1.17 1.000

1,2,3,4,6,7,8-HPCDD 182 0.0910 1.03 1.000

OCDD B 1850 0.0459 0.87 1.000

2,3,7,8-TCDF 3.73 0.0459 0.75 1.002

1,2,3,7,8-PECDF J 0.595 0.0459 1.55 1.001

2,3,4,7,8-PECDF 1.38 0.0459 1.42 1.001

1,2,3,4,7,8-HXCDF 4.29 0.0459 1.13 1.000

1,2,3,6,7,8-HXCDF 1.77 0.0459 1.26 1.001

1,2,3,7,8,9-HXCDF K J 0.140 0.0459 0.95 1.000

2,3,4,6,7,8-HXCDF 1.29 0.0459 1.28 1.001

1,2,3,4,6,7,8-HPCDF 33.5 0.0639 1.02 1.000

1,2,3,4,7,8,9-HPCDF 2.43 0.0639 1.00 1.000

OCDF B 132 0.0459 0.85 1.002

TOTAL TETRA-DIOXINS 4.98 0.0459

TOTAL PENTA-DIOXINS 9.54 0.0459

TOTAL HEXA-DIOXINS 73.3 0.0459

TOTAL HEPTA-DIOXINS 541 0.0910

TOTAL TETRA-FURANS 21.8 0.0459

TOTAL PENTA-FURANS 26.9 0.0459

TOTAL HEXA-FURANS 54.1 0.0459

TOTAL HEPTA-FURANS 117 0.0639

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_WG31619-103_Form1A_DX0M_019S18_SJ1112920.ht...
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-18_Form1A_DX0M_013S5_SJ1106559.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS521-010
Sample Collection:
16-Dec-2009 15:51

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-18 Ri

Matrix: SOLID Sample Size: 9.94 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 12:34:15 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_013 S: 5

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_013 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 52.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.304 0.0503 0.72 1.001

1,2,3,7,8-PECDD 3 J 0.713 0.0503 0.64 1.001

1,2,3,4,7,8-HXCDD J 1.17 0.0503 1.17 1.000

1,2,3,6,7,8-HXCDD J 4.24 0.0503 1.20 1.000

1,2,3,7,8,9-HXCDD J 3.19 0.0503 1.22 1.000

1,2,3,4,6,7,8-HPCDD B 97.1 0.0781 1.08 1.000

OCDD B 984 0.0503 0.87 1.000

2,3,7,8-TCDF 1.79 0.0503 0.76 1.003

1,2,3,7,8-PECDF J 0.327 0.0503 1.73 1.002

2,3,4,7,8-PECDF J 0.761 0.0503 1.56 1.001

1,2,3,4,7,8-HXCDF J 2.52 0.0503 1.23 1.000

1,2,3,6,7,8-HXCDF J 0.872 0.0503 1.27 1.001

1,2,3,7,8,9-HXCDF J 0.076 0.0503 1.08 1.001

2,3,4,6,7,8-HXCDF J 0.708 0.0503 1.23 1.001

1,2,3,4,6,7,8-HPCDF 19.3 0.0503 1.00 1.000

1,2,3,4,7,8,9-HPCDF J 1.56 0.0503 1.03 1.000

OCDF 90.4 0.0503 0.87 1.002

TOTAL TETRA-DIOXINS 3.78 0.0503

TOTAL PENTA-DIOXINS 4.67 0.0503

TOTAL HEXA-DIOXINS 36.3 0.0503

TOTAL HEPTA-DIOXINS B 270 0.0781

TOTAL TETRA-FURANS 11.5 0.0503

TOTAL PENTA-FURANS 12.7 0.0503

TOTAL HEXA-FURANS 32.3 0.0503

TOTAL HEPTA-FURANS 74.9 0.0503

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-18_Form1A_DX0M_013S5_SJ1106559.html)



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-18_Form1A_DB0B_031AS10_SJ1106678.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS521-010
Sample Collection:
16-Dec-2009 15:51

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-18 R

Matrix: SOLID Sample Size: 9.94 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 15:45:30 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 10

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 52.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.653 0.0714 0.81 1.000

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-18_Form1A_DB0B_031AS10_SJ1106678.ht...



(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-19_Form1A_DX0M_012S18_SJ1106145.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS522-010
Sample Collection:
16-Dec-2009 16:16

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-19 R

Matrix: SOLID Sample Size: 9.60 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 12:14:39 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 18

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 43.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.660 0.0521 0.78 1.001

1,2,3,7,8-PECDD 3 J 2.81 0.0521 0.58 1.001

1,2,3,4,7,8-HXCDD J 5.08 0.0605 1.19 1.000

1,2,3,6,7,8-HXCDD 16.4 0.0605 1.22 1.001

1,2,3,7,8,9-HXCDD 14.1 0.0605 1.28 1.000

1,2,3,4,6,7,8-HPCDD B 435 0.151 1.02 1.000

OCDD B 4150 0.0521 0.87 1.000

2,3,7,8-TCDF 4.48 0.0521 0.74 1.002

1,2,3,7,8-PECDF J 1.01 0.0521 1.44 1.001

2,3,4,7,8-PECDF J 2.68 0.0521 1.60 1.001

1,2,3,4,7,8-HXCDF 10.4 0.0521 1.18 1.000

1,2,3,6,7,8-HXCDF J 2.86 0.0521 1.15 1.001

1,2,3,7,8,9-HXCDF J 0.218 0.0521 1.14 1.000

2,3,4,6,7,8-HXCDF J 1.99 0.0521 1.16 1.001

1,2,3,4,6,7,8-HPCDF 62.3 0.0899 1.03 1.001

1,2,3,4,7,8,9-HPCDF J 4.55 0.0899 1.00 1.000

OCDF 290 0.0521 0.86 1.002

TOTAL TETRA-DIOXINS 7.33 0.0521

TOTAL PENTA-DIOXINS 14.7 0.0521

TOTAL HEXA-DIOXINS 152 0.0605

TOTAL HEPTA-DIOXINS B 1210 0.151

TOTAL TETRA-FURANS 25.8 0.0521

TOTAL PENTA-FURANS 39.4 0.0521

TOTAL HEXA-FURANS 103 0.0521

TOTAL HEPTA-FURANS 233 0.0899

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-19_Form1A_DX0M_012S18_SJ1106145.html)



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-19_Form1A_DB0B_031AS12_SJ1106680.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS522-010
Sample Collection:
16-Dec-2009 16:16

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-19 R

Matrix: SOLID Sample Size: 9.60 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 16:56:59 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 12

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 43.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.52 0.234 0.77 1.001

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-19_Form1A_DB0B_031AS12_SJ1106680.ht...



(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-2_Form1A_DX0M_015S16_SJ1107437.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS523-010
Sample Collection:
15-Dec-2009 20:30

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-2 R

Matrix: SOLID Sample Size: 10.6 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 07:58:27 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 16

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 6

Concentration Units: ng/kg (dry weight basis) % Solids: 79.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B J 0.438 0.0470 0.79 1.001

1,2,3,7,8-PECDD 3 J 1.28 0.0470 0.58 1.001

1,2,3,4,7,8-HXCDD J 2.37 0.0470 1.18 1.000

1,2,3,6,7,8-HXCDD 8.79 0.0470 1.18 1.000

1,2,3,7,8,9-HXCDD 7.65 0.0470 1.24 1.000

1,2,3,4,6,7,8-HPCDD 311 0.150 1.03 1.000

OCDD B 3960 0.0470 0.86 1.000

2,3,7,8-TCDF 1.83 0.0470 0.77 1.002

1,2,3,7,8-PECDF J 0.385 0.0470 1.33 1.001

2,3,4,7,8-PECDF J 0.837 0.0470 1.44 1.001

1,2,3,4,7,8-HXCDF J 2.92 0.0470 1.16 1.000

1,2,3,6,7,8-HXCDF J 1.01 0.0470 1.16 1.001

1,2,3,7,8,9-HXCDF J 0.104 0.0470 1.25 1.001

2,3,4,6,7,8-HXCDF J 0.867 0.0470 1.25 1.001

1,2,3,4,6,7,8-HPCDF 27.8 0.0470 1.04 1.000

1,2,3,4,7,8,9-HPCDF J 1.81 0.0470 0.91 1.000

OCDF 125 0.0470 0.86 1.002

TOTAL TETRA-DIOXINS 2.60 0.0470

TOTAL PENTA-DIOXINS 6.11 0.0470

TOTAL HEXA-DIOXINS 77.8 0.0470

TOTAL HEPTA-DIOXINS 732 0.150

TOTAL TETRA-FURANS 8.75 0.0470

TOTAL PENTA-FURANS 14.4 0.0470

TOTAL HEXA-FURANS 41.8 0.0470

TOTAL HEPTA-FURANS 91.0 0.0470

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-2_Form1A_DX0M_015S16_SJ1107437.html)

Contact: analytical@axys.com

Page 87 of 782



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-2_Form1A_DB0B_034S4_SJ1107573.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS523-010
Sample Collection:
15-Dec-2009 20:30

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-2 R

Matrix: SOLID Sample Size: 10.6 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 09:22:11 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_034 S: 4

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_034 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 79.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.739 0.0622 0.71 1.001

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB225_L14065-2_Form1A_DB0B_034S4_SJ1107573.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-25_Form1A_DX0M_007S16_SJ1100160.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS524-010
Sample Collection:
17-Dec-2009 07:51

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-25

Matrix: SOLID Sample Size: 9.33 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 03:51:02 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 16

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 48.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.334 0.0536 0.71 1.001

1,2,3,7,8-PECDD 3 J 0.815 0.0536 0.59 1.001

1,2,3,4,7,8-HXCDD J 1.44 0.0536 1.16 1.000

1,2,3,6,7,8-HXCDD J 5.92 0.0536 1.24 1.000

1,2,3,7,8,9-HXCDD J 4.46 0.0536 1.22 1.000

1,2,3,4,6,7,8-HPCDD 164 0.0966 1.04 1.000

OCDD B 1630 0.0536 0.88 1.000

2,3,7,8-TCDF 2.12 0.0536 0.76 1.002

1,2,3,7,8-PECDF J 0.387 0.0536 1.55 1.001

2,3,4,7,8-PECDF J 0.914 0.0536 1.55 1.001

1,2,3,4,7,8-HXCDF J 2.93 0.0536 1.21 1.000

1,2,3,6,7,8-HXCDF J 1.03 0.0536 1.31 1.000

1,2,3,7,8,9-HXCDF J 0.071 0.0536 1.21 1.001

2,3,4,6,7,8-HXCDF J 0.820 0.0536 1.16 1.000

1,2,3,4,6,7,8-HPCDF 23.4 0.0536 1.01 1.000

1,2,3,4,7,8,9-HPCDF J 1.64 0.0536 0.94 1.001

OCDF 85.0 0.0536 0.85 1.002

TOTAL TETRA-DIOXINS 4.31 0.0536

TOTAL PENTA-DIOXINS J 5.69 0.0536

TOTAL HEXA-DIOXINS 52.1 0.0536

TOTAL HEPTA-DIOXINS 397 0.0966

TOTAL TETRA-FURANS 13.4 0.0536

TOTAL PENTA-FURANS 14.6 0.0536

TOTAL HEXA-FURANS 33.5 0.0536

TOTAL HEPTA-FURANS 79.9 0.0536

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-25_Form1A_DX0M_007S16_SJ1100160.html)

Contact: analytical@axys.com
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-25_Form1A_DB0B_015S10_SJ1099712.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS524-010
Sample Collection:
17-Dec-2009 07:51

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-25

Matrix: SOLID Sample Size: 9.33 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 01:19:36 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 48.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.622 0.0822 0.77 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-25_Form1A_DB0B_015S10_SJ1099712.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-20_Form1A_DX0M_015S20_SJ1108227.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS525-010
Sample Collection:
16-Dec-2009 10:15

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-20 R

Matrix: SOLID Sample Size: 10.0 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 11:55:40 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 20

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 73.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K B J 0.113 0.0499 0.46 1.001

1,2,3,7,8-PECDD 3 J 0.281 0.0499 0.64 1.001

1,2,3,4,7,8-HXCDD J 0.473 0.0499 1.06 1.000

1,2,3,6,7,8-HXCDD J 1.70 0.0499 1.18 1.000

1,2,3,7,8,9-HXCDD J 1.57 0.0499 1.22 1.000

1,2,3,4,6,7,8-HPCDD 47.9 0.0718 1.01 1.000

OCDD B 487 0.0499 0.87 1.000

2,3,7,8-TCDF J 0.368 0.0499 0.83 1.003

1,2,3,7,8-PECDF J 0.094 0.0499 1.70 1.002

2,3,4,7,8-PECDF J 0.236 0.0499 1.45 1.001

1,2,3,4,7,8-HXCDF J 1.01 0.0499 1.16 1.000

1,2,3,6,7,8-HXCDF J 0.299 0.0499 1.19 1.000

1,2,3,7,8,9-HXCDF J 0.148 0.0499 1.33 1.004

2,3,4,6,7,8-HXCDF J 0.247 0.0499 1.23 1.001

1,2,3,4,6,7,8-HPCDF 8.46 0.0499 0.99 1.000

1,2,3,4,7,8,9-HPCDF J 0.505 0.0499 1.01 1.001

OCDF 48.6 0.0499 0.85 1.002

TOTAL TETRA-DIOXINS 0.247 0.0499

TOTAL PENTA-DIOXINS 1.52 0.0499

TOTAL HEXA-DIOXINS 16.3 0.0499

TOTAL HEPTA-DIOXINS 122 0.0718

TOTAL TETRA-FURANS 1.99 0.0499

TOTAL PENTA-FURANS 3.40 0.0499

TOTAL HEXA-FURANS 9.53 0.0499

TOTAL HEPTA-FURANS 27.4 0.0499

Page 1 of 1 (WG31628 - 1613_DIOXINS_1613DB5_L14065-20_Form1A_DX0M_015S20_SJ1108227.html)

Contact: analytical@axys.com
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL; E = exceeds calibrated linear range, see
dilution data.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-21_Form1A_DX0M_007S19_SJ1100163.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS526-010
Sample Collection:
16-Dec-2009 09:40

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-21

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 06:36:09 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 19

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 68.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.524 0.0478 0.68 1.001

1,2,3,7,8-PECDD 3 J 3.31 0.0478 0.59 1.001

1,2,3,4,7,8-HXCDD 6.78 0.0478 1.31 1.001

1,2,3,6,7,8-HXCDD 19.1 0.0478 1.22 1.000

1,2,3,7,8,9-HXCDD 18.8 0.0478 1.22 1.001

1,2,3,4,6,7,8-HPCDD 502 0.128 0.95 1.000

OCDD E

2,3,7,8-TCDF 4.35 0.0478 0.73 1.002

1,2,3,7,8-PECDF J 0.538 0.0478 1.39 1.001

2,3,4,7,8-PECDF J 1.44 0.0478 1.48 1.001

1,2,3,4,7,8-HXCDF 4.98 0.0478 1.19 1.000

1,2,3,6,7,8-HXCDF J 2.24 0.0478 1.23 1.001

1,2,3,7,8,9-HXCDF J 0.129 0.0478 1.12 1.001

2,3,4,6,7,8-HXCDF J 1.79 0.0478 1.22 1.001

1,2,3,4,6,7,8-HPCDF 74.7 0.0478 1.01 1.000

1,2,3,4,7,8,9-HPCDF J 4.72 0.0478 1.03 1.000

OCDF 205 0.0478 0.86 1.002

TOTAL TETRA-DIOXINS 5.67 0.0478

TOTAL PENTA-DIOXINS 14.9 0.0478

TOTAL HEXA-DIOXINS 139 0.0478

TOTAL HEPTA-DIOXINS 1030 0.128

TOTAL TETRA-FURANS 22.7 0.0478

TOTAL PENTA-FURANS 29.1 0.0478

TOTAL HEXA-FURANS 72.9 0.0478

TOTAL HEPTA-FURANS 186 0.0478

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-21_Form1A_DX0M_007S19_SJ1100163.html)
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; D = dilution data; X = result
reported separately.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-21_Form1A_DX0M_011S11_SJ1104543.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS526-010
Sample Collection:
16-Dec-2009 09:40

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-21 W

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 27-Jan-2010 Time: 05:11:01 GC Column ID: DB5

Extract Volume (uL): 80 Sample Data Filename: DX0M_011 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: 4 Cal. Ver. Data Filename: DX0M_011 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 68.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD X

1,2,3,7,8-PECDD 3 X

1,2,3,4,7,8-HXCDD X

1,2,3,6,7,8-HXCDD X

1,2,3,7,8,9-HXCDD X

1,2,3,4,6,7,8-HPCDD X

OCDD B D 4480 0.157 0.88 1.000

2,3,7,8-TCDF X

1,2,3,7,8-PECDF X

2,3,4,7,8-PECDF X

1,2,3,4,7,8-HXCDF X

1,2,3,6,7,8-HXCDF X

1,2,3,7,8,9-HXCDF X

2,3,4,6,7,8-HXCDF X

1,2,3,4,6,7,8-HPCDF X

1,2,3,4,7,8,9-HPCDF X

OCDF X

TOTAL TETRA-DIOXINS X

TOTAL PENTA-DIOXINS X

TOTAL HEXA-DIOXINS X

TOTAL HEPTA-DIOXINS X

TOTAL TETRA-FURANS X

TOTAL PENTA-FURANS X

TOTAL HEXA-FURANS X

TOTAL HEPTA-FURANS X
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-21_Form1A_DB0B_015S6_SJ1099708.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS526-010
Sample Collection:
16-Dec-2009 09:40

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-21

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 14-Jan-2010 Time: 22:56:22 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 68.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.983 0.141 0.87 1.000
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-26_Form1A_DX0M_007S17_SJ1100161.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS527-010
Sample Collection:
17-Dec-2009 08:17

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-26

Matrix: SOLID Sample Size: 9.49 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 04:46:04 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 17

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 45.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.306 0.0527 0.79 1.002

1,2,3,7,8-PECDD 3 J 0.706 0.0527 0.62 1.001

1,2,3,4,7,8-HXCDD J 1.12 0.0527 1.21 1.000

1,2,3,6,7,8-HXCDD J 3.98 0.0527 1.20 1.001

1,2,3,7,8,9-HXCDD J 3.65 0.0527 1.17 1.000

1,2,3,4,6,7,8-HPCDD 98.5 0.0726 1.00 1.000

OCDD B 970 0.119 0.88 1.000

2,3,7,8-TCDF 1.68 0.0527 0.72 1.002

1,2,3,7,8-PECDF J 0.329 0.0527 1.68 1.001

2,3,4,7,8-PECDF J 0.763 0.0527 1.51 1.001

1,2,3,4,7,8-HXCDF J 2.65 0.0527 1.28 1.001

1,2,3,6,7,8-HXCDF J 0.890 0.0527 1.33 1.000

1,2,3,7,8,9-HXCDF J 0.077 0.0527 1.10 1.000

2,3,4,6,7,8-HXCDF J 0.660 0.0527 1.37 1.000

1,2,3,4,6,7,8-HPCDF 17.6 0.0527 1.00 1.000

1,2,3,4,7,8,9-HPCDF J 1.36 0.0527 1.07 1.000

OCDF 66.1 0.0527 0.87 1.002

TOTAL TETRA-DIOXINS 3.33 0.0527

TOTAL PENTA-DIOXINS J 5.30 0.0527

TOTAL HEXA-DIOXINS 36.6 0.0527

TOTAL HEPTA-DIOXINS 271 0.0726

TOTAL TETRA-FURANS 11.4 0.0527

TOTAL PENTA-FURANS 11.9 0.0527

TOTAL HEXA-FURANS 28.3 0.0527

TOTAL HEPTA-FURANS 59.9 0.0527
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-26_Form1A_DB0B_015S11_SJ1099713.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS527-010
Sample Collection:
17-Dec-2009 08:17

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-26

Matrix: SOLID Sample Size: 9.49 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 01:55:24 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 45.7

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.608 0.0527 0.73 1.002
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-22_Form1A_DX0M_007S21_SJ1100165.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS528-010
Sample Collection:
16-Dec-2009 09:12

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-22

Matrix: SOLID Sample Size: 9.32 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 08:26:03 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 21

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 40.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.790 0.0536 0.70 1.001

1,2,3,7,8-PECDD 3 J 2.89 0.0536 0.60 1.001

1,2,3,4,7,8-HXCDD J 5.00 0.0536 1.19 1.000

1,2,3,6,7,8-HXCDD 16.2 0.0536 1.22 1.000

1,2,3,7,8,9-HXCDD 14.2 0.0536 1.19 1.000

1,2,3,4,6,7,8-HPCDD 357 0.105 1.01 1.000

OCDD B 3330 0.0536 0.88 1.000

2,3,7,8-TCDF 9.64 0.0536 0.76 1.002

1,2,3,7,8-PECDF J 2.07 0.0536 1.54 1.001

2,3,4,7,8-PECDF 5.17 0.0536 1.46 1.001

1,2,3,4,7,8-HXCDF 18.5 0.0536 1.21 1.001

1,2,3,6,7,8-HXCDF 7.39 0.0536 1.23 1.000

1,2,3,7,8,9-HXCDF J 0.340 0.0536 1.34 1.000

2,3,4,6,7,8-HXCDF J 3.52 0.0536 1.19 1.000

1,2,3,4,6,7,8-HPCDF 65.2 0.0636 1.01 1.000

1,2,3,4,7,8,9-HPCDF 7.35 0.0636 0.94 1.000

OCDF 205 0.0536 0.88 1.002

TOTAL TETRA-DIOXINS 12.0 0.0536

TOTAL PENTA-DIOXINS 21.1 0.0536

TOTAL HEXA-DIOXINS 145 0.0536

TOTAL HEPTA-DIOXINS 892 0.105

TOTAL TETRA-FURANS 85.6 0.0536

TOTAL PENTA-FURANS 90.6 0.0536

TOTAL HEXA-FURANS 139 0.0536

TOTAL HEPTA-FURANS 206 0.0636
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-22_Form1A_DB0B_015S7_SJ1099709.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS528-010
Sample Collection:
16-Dec-2009 09:12

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-22

Matrix: SOLID Sample Size: 9.32 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 14-Jan-2010 Time: 23:32:10 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 40.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 5.54 0.256 0.77 1.001
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-3_Form1A_DX0M_019S9_SJ1112383.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS529-041-COMP
Sample Collection:
11-Jan-2010 20:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-3

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 17:33:25 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 76.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD 0.459 0.0482 0.74 1.001

1,2,3,7,8-PECDD 3 1.53 0.0482 0.61 1.001

1,2,3,4,7,8-HXCDD 2.47 0.0482 1.22 1.000

1,2,3,6,7,8-HXCDD 8.11 0.0482 1.21 1.000

1,2,3,7,8,9-HXCDD 6.80 0.0482 1.27 1.000

1,2,3,4,6,7,8-HPCDD 230 0.0753 1.01 1.000

OCDD B 2370 0.0482 0.88 1.000

2,3,7,8-TCDF 5.92 0.0482 0.77 1.002

1,2,3,7,8-PECDF 1.02 0.0482 1.68 1.001

2,3,4,7,8-PECDF 2.06 0.0482 1.37 1.001

1,2,3,4,7,8-HXCDF 5.53 0.0482 1.22 1.000

1,2,3,6,7,8-HXCDF 2.34 0.0482 1.15 1.000

1,2,3,7,8,9-HXCDF J 0.146 0.0482 1.35 1.000

2,3,4,6,7,8-HXCDF 1.81 0.0482 1.18 1.000

1,2,3,4,6,7,8-HPCDF 34.2 0.0482 1.03 1.000

1,2,3,4,7,8,9-HPCDF 3.25 0.0482 0.97 1.001

OCDF B 151 0.0565 0.85 1.002

TOTAL TETRA-DIOXINS 12.0 0.0482

TOTAL PENTA-DIOXINS 18.2 0.0482

TOTAL HEXA-DIOXINS 64.8 0.0482

TOTAL HEPTA-DIOXINS 427 0.0753

TOTAL TETRA-FURANS 34.4 0.0482

TOTAL PENTA-FURANS 32.2 0.0482

TOTAL HEXA-FURANS 55.5 0.0482

TOTAL HEPTA-FURANS 128 0.0482
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-3_Form1A_DB0B_039S8_SJ1111276.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS529-041-COMP
Sample Collection:
11-Jan-2010 20:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-3

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 14:01:28 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 76.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.98 0.132 0.72 1.001
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:21:33; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB5_L14065-3_Form1A_DX0M_015S24_SJ1108231.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS530-010
Sample Collection:
15-Dec-2009 21:23

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-3 R

Matrix: SOLID Sample Size: 9.98 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 03-Feb-2010 Time: 15:35:49 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_015 S: 24

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_015 S: 13

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_015 S: 17

Concentration Units: ng/kg (dry weight basis) % Solids: 62.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD B 1.77 0.0501 0.78 1.001

1,2,3,7,8-PECDD 3 7.19 0.0501 0.60 1.001

1,2,3,4,7,8-HXCDD 10.6 0.0676 1.21 1.000

1,2,3,6,7,8-HXCDD 39.2 0.0676 1.20 1.000

1,2,3,7,8,9-HXCDD 32.9 0.0676 1.23 1.000

1,2,3,4,6,7,8-HPCDD 1030 0.226 1.01 1.000

OCDD B 9590 0.0501 0.87 1.000

2,3,7,8-TCDF 11.6 0.0501 0.74 1.002

1,2,3,7,8-PECDF J 2.21 0.0501 1.46 1.000

2,3,4,7,8-PECDF 4.83 0.0501 1.56 1.000

1,2,3,4,7,8-HXCDF 10.8 0.0501 1.17 1.001

1,2,3,6,7,8-HXCDF 5.23 0.0501 1.20 1.000

1,2,3,7,8,9-HXCDF J 0.365 0.0501 1.15 1.000

2,3,4,6,7,8-HXCDF J 4.86 0.0501 1.18 1.000

1,2,3,4,6,7,8-HPCDF 95.5 0.0728 1.03 1.000

1,2,3,4,7,8,9-HPCDF 6.76 0.0728 0.97 1.000

OCDF 303 0.0501 0.86 1.002

TOTAL TETRA-DIOXINS 18.1 0.0501

TOTAL PENTA-DIOXINS 42.9 0.0501

TOTAL HEXA-DIOXINS 463 0.0676

TOTAL HEPTA-DIOXINS 4510 0.226

TOTAL TETRA-FURANS 84.5 0.0501

TOTAL PENTA-FURANS 125 0.0501

TOTAL HEXA-FURANS 184 0.0501

TOTAL HEPTA-FURANS 314 0.0728
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 11-Feb-2010 08:22:20; Application: XMLTransformer-1.10.16;
Report Filename: 1613_DIOXINS_1613DB225_L14065-3_Form1A_DB0B_033S6_SJ1107309.html; Workgroup: WG31628; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS530-010
Sample Collection:
15-Dec-2009 21:23

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-3 R

Matrix: SOLID Sample Size: 9.98 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 27-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 02-Feb-2010 Time: 23:15:56 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_033 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_033 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 62.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 5.37 0.422 0.80 1.001
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-4_Form1A_DX0M_019S10_SJ1112371.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS531-010-COMP
Sample Collection:
12-Jan-2010 20:30

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-4

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 18:28:28 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 75.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.126 0.0467 0.56 1.001

1,2,3,7,8-PECDD 3 J 0.354 0.0467 0.63 1.001

1,2,3,4,7,8-HXCDD J 0.544 0.0467 1.17 1.000

1,2,3,6,7,8-HXCDD 1.85 0.0467 1.17 1.000

1,2,3,7,8,9-HXCDD 1.60 0.0467 1.20 1.000

1,2,3,4,6,7,8-HPCDD 38.6 0.0528 0.99 1.000

OCDD B 365 0.0467 0.86 1.000

2,3,7,8-TCDF 0.703 0.0467 0.79 1.001

1,2,3,7,8-PECDF J 0.212 0.0467 1.41 1.001

2,3,4,7,8-PECDF J 0.298 0.0467 1.59 1.001

1,2,3,4,7,8-HXCDF J 0.692 0.0467 1.19 1.001

1,2,3,6,7,8-HXCDF J 0.369 0.0467 1.23 1.000

1,2,3,7,8,9-HXCDF U 0.0467

2,3,4,6,7,8-HXCDF J 0.293 0.0467 1.24 1.000

1,2,3,4,6,7,8-HPCDF 6.47 0.0467 1.03 1.000

1,2,3,4,7,8,9-HPCDF J 0.361 0.0467 1.12 1.000

OCDF B 19.0 0.0467 0.87 1.002

TOTAL TETRA-DIOXINS 2.30 0.0467

TOTAL PENTA-DIOXINS 3.67 0.0467

TOTAL HEXA-DIOXINS 17.6 0.0467

TOTAL HEPTA-DIOXINS 126 0.0528

TOTAL TETRA-FURANS 4.67 0.0467

TOTAL PENTA-FURANS 6.97 0.0467

TOTAL HEXA-FURANS 12.3 0.0467

TOTAL HEPTA-FURANS 19.4 0.0467
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-4_Form1A_DB0B_039S9_SJ1111277.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS531-010-COMP
Sample Collection:
12-Jan-2010 20:30

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-4

Matrix: SOLID Sample Size: 10.7 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 14:37:21 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 75.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.410 0.0990 0.75 1.001
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-27_Form1A_DX0M_007S18_SJ1100162.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS532-010
Sample Collection:
17-Dec-2009 08:43

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-27

Matrix: SOLID Sample Size: 11.0 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 16-Jan-2010 Time: 05:41:07 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 18

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 11

Concentration Units: ng/kg (dry weight basis) % Solids: 57.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.197 0.0455 0.67 1.002

1,2,3,7,8-PECDD 3 J 0.524 0.0455 0.66 1.001

1,2,3,4,7,8-HXCDD J 0.744 0.0455 1.32 1.000

1,2,3,6,7,8-HXCDD J 2.60 0.0455 1.13 1.000

1,2,3,7,8,9-HXCDD J 2.27 0.0455 1.27 1.000

1,2,3,4,6,7,8-HPCDD 62.7 0.0849 0.99 1.000

OCDD B 737 0.0455 0.85 1.000

2,3,7,8-TCDF 1.74 0.0455 0.77 1.002

1,2,3,7,8-PECDF J 0.357 0.0455 1.44 1.001

2,3,4,7,8-PECDF J 0.773 0.0455 1.36 1.001

1,2,3,4,7,8-HXCDF J 1.76 0.0455 1.16 1.001

1,2,3,6,7,8-HXCDF J 0.745 0.0455 1.20 1.001

1,2,3,7,8,9-HXCDF K J 0.053 0.0455 2.31 1.000

2,3,4,6,7,8-HXCDF J 0.604 0.0455 1.38 1.000

1,2,3,4,6,7,8-HPCDF 14.0 0.0455 0.98 1.000

1,2,3,4,7,8,9-HPCDF J 0.864 0.0455 0.98 1.000

OCDF 43.6 0.0455 0.85 1.002

TOTAL TETRA-DIOXINS 3.32 0.0455

TOTAL PENTA-DIOXINS J 4.47 0.0455

TOTAL HEXA-DIOXINS 29.4 0.0455

TOTAL HEPTA-DIOXINS 251 0.0849

TOTAL TETRA-FURANS 16.3 0.0455

TOTAL PENTA-FURANS 16.0 0.0455

TOTAL HEXA-FURANS 21.5 0.0455

TOTAL HEPTA-FURANS 39.2 0.0455
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-27_Form1A_DB0B_015S12_SJ1099714.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS532-010
Sample Collection:
17-Dec-2009 08:43

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-27

Matrix: SOLID Sample Size: 11.0 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 02:31:14 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 12

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 57.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.765 0.102 0.81 1.001
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-5_Form1A_DX0M_019S11_SJ1112372.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS533-043-COMP
Sample Collection:
12-Jan-2010 21:39

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-5

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 19:23:29 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 73.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD 0.403 0.0480 0.74 1.001

1,2,3,7,8-PECDD 3 1.22 0.0480 0.65 1.001

1,2,3,4,7,8-HXCDD 1.88 0.0480 1.27 1.000

1,2,3,6,7,8-HXCDD 6.10 0.0480 1.19 1.001

1,2,3,7,8,9-HXCDD 5.30 0.0480 1.22 1.000

1,2,3,4,6,7,8-HPCDD 122 0.0861 1.03 1.000

OCDD B 980 0.0524 0.88 1.000

2,3,7,8-TCDF 2.20 0.0480 0.76 1.002

1,2,3,7,8-PECDF J 0.541 0.0480 1.34 1.001

2,3,4,7,8-PECDF 1.24 0.0480 1.36 1.001

1,2,3,4,7,8-HXCDF 6.86 0.0480 1.16 1.001

1,2,3,6,7,8-HXCDF 1.78 0.0480 1.26 1.000

1,2,3,7,8,9-HXCDF J 0.150 0.0480 1.33 1.001

2,3,4,6,7,8-HXCDF 1.22 0.0480 1.13 1.000

1,2,3,4,6,7,8-HPCDF 32.0 0.0496 1.02 1.000

1,2,3,4,7,8,9-HPCDF 3.29 0.0496 1.08 1.000

OCDF B 86.2 0.0480 0.84 1.002

TOTAL TETRA-DIOXINS 6.20 0.0480

TOTAL PENTA-DIOXINS 9.20 0.0480

TOTAL HEXA-DIOXINS 47.3 0.0480

TOTAL HEPTA-DIOXINS 242 0.0861

TOTAL TETRA-FURANS 18.1 0.0480

TOTAL PENTA-FURANS 28.4 0.0480

TOTAL HEXA-FURANS 60.0 0.0480

TOTAL HEPTA-FURANS 108 0.0496
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-5_Form1A_DB0B_039S10_SJ1111278.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS533-043-COMP
Sample Collection:
12-Jan-2010 21:39

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-5

Matrix: SOLID Sample Size: 10.4 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 15:13:14 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 73.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.998 0.174 0.96 1.001
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; B = analyte found in sample and the associated blank; J =
concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-28_Form1A_DX0M_012S19_SJ1106146.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS534-010
Sample Collection:
17-Dec-2009 08:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-28 R (A)

Matrix: SOLID Sample Size: 10.9 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 13:09:41 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 19

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 71.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.169 0.0457 0.66 1.002

1,2,3,7,8-PECDD 3 J 0.387 0.0457 0.58 1.001

1,2,3,4,7,8-HXCDD J 0.670 0.0457 1.27 1.000

1,2,3,6,7,8-HXCDD J 2.42 0.0457 1.10 1.000

1,2,3,7,8,9-HXCDD J 1.97 0.0457 1.21 1.000

1,2,3,4,6,7,8-HPCDD B 59.4 0.0540 0.97 1.000

OCDD B 683 0.0457 0.87 1.000

2,3,7,8-TCDF 1.04 0.0457 0.70 1.002

1,2,3,7,8-PECDF J 0.234 0.0457 1.45 1.001

2,3,4,7,8-PECDF J 0.450 0.0457 1.67 1.001

1,2,3,4,7,8-HXCDF J 1.56 0.0457 1.23 1.001

1,2,3,6,7,8-HXCDF J 0.522 0.0457 1.18 1.000

1,2,3,7,8,9-HXCDF U 0.0457

2,3,4,6,7,8-HXCDF J 0.449 0.0457 1.07 1.000

1,2,3,4,6,7,8-HPCDF 10.7 0.0457 1.00 1.000

1,2,3,4,7,8,9-HPCDF J 0.757 0.0457 1.08 1.000

OCDF 43.7 0.0457 0.87 1.002

TOTAL TETRA-DIOXINS 1.59 0.0457

TOTAL PENTA-DIOXINS 2.46 0.0457

TOTAL HEXA-DIOXINS 22.9 0.0457

TOTAL HEPTA-DIOXINS B 214 0.0540

TOTAL TETRA-FURANS 6.45 0.0457

TOTAL PENTA-FURANS 8.37 0.0457

TOTAL HEXA-FURANS 17.1 0.0457

TOTAL HEPTA-FURANS 37.7 0.0457

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-28_Form1A_DX0M_012S19_SJ1106146.html)



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-28_Form1A_DB0B_031AS7_SJ1106675.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS534-010
Sample Collection:
17-Dec-2009 08:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-28 R (A)

Matrix: SOLID Sample Size: 10.9 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 13:58:25 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 7

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 71.8

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.452 0.0796 0.97 1.000

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_L14065-28_Form1A_DB0B_031AS7_SJ1106675.html)



(1) Where applicable, custom lab flags have been used on this report; U = not detected; B = analyte found in sample and the associated blank; J =
concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_WG31593-103_Form1A_DX0M_012S20_SJ1106147.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS534-010 (Duplicate)
Sample Collection:
17-Dec-2009 08:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31593-103 (DUP L14065-28)

Matrix: SOLID Sample Size: 10.9 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 14:04:37 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 20

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 72.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.189 0.0461 0.66 1.001

1,2,3,7,8-PECDD 3 J 0.353 0.0461 0.69 1.001

1,2,3,4,7,8-HXCDD J 0.590 0.0461 1.29 1.000

1,2,3,6,7,8-HXCDD J 2.41 0.0461 1.25 1.000

1,2,3,7,8,9-HXCDD J 1.80 0.0461 1.33 1.000

1,2,3,4,6,7,8-HPCDD B 59.1 0.0751 1.05 1.000

OCDD B 580 0.0461 0.86 1.000

2,3,7,8-TCDF 1.02 0.0461 0.78 1.001

1,2,3,7,8-PECDF J 0.228 0.0461 1.75 1.001

2,3,4,7,8-PECDF J 0.560 0.0461 1.60 1.001

1,2,3,4,7,8-HXCDF J 2.75 0.0461 1.07 1.000

1,2,3,6,7,8-HXCDF J 0.634 0.0461 1.09 1.000

1,2,3,7,8,9-HXCDF U 0.0461

2,3,4,6,7,8-HXCDF J 0.495 0.0461 1.37 1.000

1,2,3,4,6,7,8-HPCDF 12.1 0.0461 0.99 1.000

1,2,3,4,7,8,9-HPCDF J 1.18 0.0461 0.92 1.000

OCDF 45.5 0.0461 0.86 1.002

TOTAL TETRA-DIOXINS 2.57 0.0461

TOTAL PENTA-DIOXINS 2.79 0.0461

TOTAL HEXA-DIOXINS 20.0 0.0461

TOTAL HEPTA-DIOXINS B 146 0.0751

TOTAL TETRA-FURANS 6.30 0.0461

TOTAL PENTA-FURANS 8.38 0.0461

TOTAL HEXA-FURANS 19.8 0.0461

TOTAL HEPTA-FURANS 41.0 0.0461

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_WG31593-103_Form1A_DX0M_012S20_SJ1106147.ht...



(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 13:54:11; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_WG31593-103_Form1A_DB0B_031AS8_SJ1106676.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS534-010 (Duplicate)
Sample Collection:
17-Dec-2009 08:56

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31593-103 (DUP L14065-28)

Matrix: SOLID Sample Size: 10.9 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 01-Feb-2010 Time: 14:34:06 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_031A S: 8

Injection Volume (uL): 1.0 Blank Data Filename: N/A

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_031A S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 72.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.389 0.0785 0.88 1.001

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB225_WG31593-103_Form1A_DB0B_031AS8_SJ1106676....



(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; J = concentration less than LMCL.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: RPD.xsl; Created: 03-Feb-2010 09:24:46; Application: XMLTransformer-1.10.15;
Report Filename: RPD_DIOXINS_1613-RPD_WG31593-103_L14065-28_.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17

PCDD/PCDF ANALYSIS REPORT
RELATIVE PERCENT DIFFERENCE

AXYS ANALYTICAL SERVICES
2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033

Client ID: LDW-SS534-010 Concentration Units: ng/kg (dry weight basis)

L14065-28 (A) WG31593-103

COMPOUND LAB

FLAG 1
CONC.
FOUND

LAB

FLAG 1
CONC.
FOUND

MEAN RELATIVE
PERCENT

DIFFERENCE

2,3,7,8-TCDD J 0.169 J 0.189 0.179 11.3

1,2,3,7,8-PECDD J 0.387 J 0.353 0.370 9.22

1,2,3,4,7,8-HXCDD J 0.670 J 0.590 0.630 12.6

1,2,3,6,7,8-HXCDD J 2.42 J 2.41 2.41 0.615

1,2,3,7,8,9-HXCDD J 1.97 J 1.80 1.89 8.92

1,2,3,4,6,7,8-HPCDD 59.4 59.1 59.3 0.403

OCDD 683 580 631 16.3

2,3,7,8-TCDF K J 0.452 J 0.389

1,2,3,7,8-PECDF J 0.234 J 0.228 0.231 2.52

2,3,4,7,8-PECDF J 0.450 J 0.560 0.505 21.9

1,2,3,4,7,8-HXCDF J 1.56 J 2.75 2.15 55.4

1,2,3,6,7,8-HXCDF J 0.522 J 0.634 0.578 19.4

1,2,3,7,8,9-HXCDF U U

2,3,4,6,7,8-HXCDF J 0.449 J 0.495 0.472 9.63

1,2,3,4,6,7,8-HPCDF 10.7 12.1 11.4 12.7

1,2,3,4,7,8,9-HPCDF J 0.757 J 1.18 0.970 43.9

OCDF 43.7 45.5 44.6 4.05

Page 1 of 1 (WG31593 - RPD_DIOXINS_1613-RPD_WG31593-103_L14065-28_.html)



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-29_Form1A_DX0M_009S12_SJ1102699.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS535-010
Sample Collection:
17-Dec-2009 09:29

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-29 i3

Matrix: SOLID Sample Size: 9.55 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 20:04:00 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_009 S: 12

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_009 S: 8

Concentration Units: ng/kg (dry weight basis) % Solids: 67.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.303 0.0524 0.61 1.001

1,2,3,7,8-PECDD 3 J 1.43 0.0524 0.55 1.001

1,2,3,4,7,8-HXCDD J 2.26 0.0524 1.41 1.000

1,2,3,6,7,8-HXCDD 6.20 0.0524 1.20 1.000

1,2,3,7,8,9-HXCDD 6.09 0.0524 1.19 1.001

1,2,3,4,6,7,8-HPCDD 142 0.0702 1.03 1.000

OCDD B 1520 0.0524 0.86 1.000

2,3,7,8-TCDF 2.34 0.0524 0.81 1.001

1,2,3,7,8-PECDF J 0.617 0.0524 1.49 1.001

2,3,4,7,8-PECDF J 1.53 0.0524 1.41 1.001

1,2,3,4,7,8-HXCDF J 4.70 0.0524 1.22 1.000

1,2,3,6,7,8-HXCDF J 1.97 0.0524 1.14 1.000

1,2,3,7,8,9-HXCDF K J 0.084 0.0524 1.00 1.001

2,3,4,6,7,8-HXCDF J 1.40 0.0524 1.20 1.000

1,2,3,4,6,7,8-HPCDF 25.4 0.0524 0.97 1.000

1,2,3,4,7,8,9-HPCDF J 2.10 0.0524 0.88 1.000

OCDF 87.6 0.0524 0.86 1.002

TOTAL TETRA-DIOXINS 3.55 0.0524

TOTAL PENTA-DIOXINS 7.85 0.0524

TOTAL HEXA-DIOXINS 58.0 0.0524

TOTAL HEPTA-DIOXINS 515 0.0702

TOTAL TETRA-FURANS 18.3 0.0524

TOTAL PENTA-FURANS 32.5 0.0524

TOTAL HEXA-FURANS 49.4 0.0524

TOTAL HEPTA-FURANS 81.0 0.0524

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-29_Form1A_DX0M_009S12_SJ1102699.html)

Contact: analytical@axys.com

Page 101 of 1156



(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-29_Form1A_DB0B_015S14_SJ1099716.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS535-010
Sample Collection:
17-Dec-2009 09:29

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-29

Matrix: SOLID Sample Size: 9.55 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 03:42:49 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_015 S: 14

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_015 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 67.0

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.23 0.122 0.69 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-29_Form1A_DB0B_015S14_SJ1099716.html)
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-30_Form1A_DX0M_009S5_SJ1102809.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS536-010
Sample Collection:
17-Dec-2009 09:44

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-30 Li (A)

Matrix: SOLID Sample Size: 10.0 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 13:18:37 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_009 S: 5

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_009 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 68.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.138 0.0500 0.68 1.001

1,2,3,7,8-PECDD 3 K J 0.205 0.0500 0.41 1.001

1,2,3,4,7,8-HXCDD J 0.368 0.0500 1.38 1.000

1,2,3,6,7,8-HXCDD J 1.14 0.0500 1.24 1.001

1,2,3,7,8,9-HXCDD J 1.03 0.0500 1.08 1.000

1,2,3,4,6,7,8-HPCDD 26.9 0.0500 1.04 1.000

OCDD B 291 0.0500 0.87 1.000

2,3,7,8-TCDF J 0.535 0.0500 0.77 1.001

1,2,3,7,8-PECDF J 0.107 0.0500 1.76 1.001

2,3,4,7,8-PECDF J 0.215 0.0500 1.52 1.001

1,2,3,4,7,8-HXCDF J 0.662 0.0500 1.42 1.000

1,2,3,6,7,8-HXCDF J 0.249 0.0500 1.24 1.000

1,2,3,7,8,9-HXCDF U 0.0500

2,3,4,6,7,8-HXCDF J 0.211 0.0500 1.40 1.001

1,2,3,4,6,7,8-HPCDF 5.15 0.118 1.15 1.000

1,2,3,4,7,8,9-HPCDF J 0.401 0.118 1.02 1.000

OCDF 18.2 0.0500 0.87 1.002

TOTAL TETRA-DIOXINS J 0.912 0.0500

TOTAL PENTA-DIOXINS J 1.51 0.0500

TOTAL HEXA-DIOXINS 9.74 0.0500

TOTAL HEPTA-DIOXINS 64.2 0.0500

TOTAL TETRA-FURANS 4.05 0.0500

TOTAL PENTA-FURANS J 3.52 0.0500

TOTAL HEXA-FURANS 7.84 0.0500

TOTAL HEPTA-FURANS 15.5 0.118

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-30_Form1A_DX0M_009S5_SJ1102809.html)
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-30_Form1A_DB0B_021S6_SJ1102745.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS536-010
Sample Collection:
17-Dec-2009 09:44

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-30 L (A)

Matrix: SOLID Sample Size: 9.55 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 23:41:53 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_021 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_021 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 68.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.271 0.0524 0.80 1.001
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_WG31355-103_Form1A_DX0M_007S8_SJ1100156.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS536-010 (Duplicate)
Sample Collection:
17-Dec-2009 09:44

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31355-103 (DUP L14065-30)

Matrix: SOLID Sample Size: 9.71 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 20:21:39 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 67.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.171 0.0688 0.68 1.002

1,2,3,7,8-PECDD 3 J 0.260 0.0515 0.68 1.001

1,2,3,4,7,8-HXCDD J 0.383 0.0515 1.24 1.000

1,2,3,6,7,8-HXCDD J 1.21 0.0515 1.14 1.000

1,2,3,7,8,9-HXCDD J 1.16 0.0515 1.28 1.000

1,2,3,4,6,7,8-HPCDD 23.9 0.0515 1.04 1.000

OCDD B 233 0.0515 0.87 1.000

2,3,7,8-TCDF J 0.449 0.0515 0.79 1.001

1,2,3,7,8-PECDF K J 0.102 0.0515 1.25 1.001

2,3,4,7,8-PECDF J 0.215 0.0515 1.48 1.001

1,2,3,4,7,8-HXCDF J 0.637 0.0515 1.27 1.001

1,2,3,6,7,8-HXCDF J 0.239 0.0515 1.21 1.000

1,2,3,7,8,9-HXCDF U 0.0515

2,3,4,6,7,8-HXCDF J 0.184 0.0515 1.24 1.000

1,2,3,4,6,7,8-HPCDF J 4.66 0.0515 0.97 1.000

1,2,3,4,7,8,9-HPCDF J 0.335 0.0515 0.96 1.000

OCDF 16.0 0.0515 0.88 1.002

TOTAL TETRA-DIOXINS 1.40 0.0688

TOTAL PENTA-DIOXINS J 1.56 0.0515

TOTAL HEXA-DIOXINS 10.7 0.0515

TOTAL HEPTA-DIOXINS 58.6 0.0515

TOTAL TETRA-FURANS 3.24 0.0515

TOTAL PENTA-FURANS J 3.35 0.0515

TOTAL HEXA-FURANS 7.15 0.0515

TOTAL HEPTA-FURANS 13.8 0.0515
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_WG31355-103_Form1A_DB0B_020S6_SJ1102730.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS536-010 (Duplicate)
Sample Collection:
17-Dec-2009 09:44

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: WG31355-103 i2 (DUP L14065-30)

Matrix: SOLID Sample Size: 9.71 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 11:47:29 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 67.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.167 0.0515 0.77 1.002

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_WG31355-103_Form1A_DB0B_020S6_SJ1102730.ht...
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; J = concentration less than LMCL.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: RPD.xsl; Created: 29-Jan-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: RPD_DIOXINS_1613-RPD_WG31355-103_L14065-30_.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17

PCDD/PCDF ANALYSIS REPORT
RELATIVE PERCENT DIFFERENCE

AXYS ANALYTICAL SERVICES
2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033

Client ID: LDW-SS536-010 Concentration Units: ng/kg (dry weight basis)

L14065-30 (A) WG31355-103

COMPOUND LAB

FLAG 1
CONC.
FOUND

LAB

FLAG 1
CONC.
FOUND

MEAN RELATIVE
PERCENT

DIFFERENCE

2,3,7,8-TCDD J 0.138 J 0.171 0.154 21.2

1,2,3,7,8-PECDD K J 0.205 J 0.260

1,2,3,4,7,8-HXCDD J 0.368 J 0.383 0.375 4.17

1,2,3,6,7,8-HXCDD J 1.14 J 1.21 1.17 5.99

1,2,3,7,8,9-HXCDD J 1.03 J 1.16 1.09 11.9

1,2,3,4,6,7,8-HPCDD 26.9 23.9 25.4 11.6

OCDD 291 233 262 22.4

2,3,7,8-TCDF J 0.271 J 0.167 0.219 47.5

1,2,3,7,8-PECDF J 0.107 K J 0.102

2,3,4,7,8-PECDF J 0.215 J 0.215 0.215 0.311

1,2,3,4,7,8-HXCDF J 0.662 J 0.637 0.650 3.87

1,2,3,6,7,8-HXCDF J 0.249 J 0.239 0.244 4.01

1,2,3,7,8,9-HXCDF U U

2,3,4,6,7,8-HXCDF J 0.211 J 0.184 0.197 13.5

1,2,3,4,6,7,8-HPCDF 5.15 J 4.66 4.91 10.1

1,2,3,4,7,8,9-HPCDF J 0.401 J 0.335 0.368 17.9

OCDF 18.2 16.0 17.1 12.6
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-31_Form1A_DX0M_009S11_SJ1102698.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS537-010
Sample Collection:
17-Dec-2009 10:07

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-31 i3

Matrix: SOLID Sample Size: 10.8 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 19:11:48 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_009 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_009 S: 8

Concentration Units: ng/kg (dry weight basis) % Solids: 57.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.250 0.0465 0.68 1.001

1,2,3,7,8-PECDD 3 J 0.790 0.0465 0.55 1.001

1,2,3,4,7,8-HXCDD J 1.27 0.0465 1.17 1.000

1,2,3,6,7,8-HXCDD J 4.93 0.0465 1.20 1.000

1,2,3,7,8,9-HXCDD J 3.52 0.0465 1.22 1.000

1,2,3,4,6,7,8-HPCDD 111 0.0854 1.02 1.000

OCDD B 1020 0.0465 0.88 1.000

2,3,7,8-TCDF 1.34 0.0465 0.70 1.002

1,2,3,7,8-PECDF J 0.339 0.0465 1.69 1.001

2,3,4,7,8-PECDF J 0.726 0.0465 1.33 1.001

1,2,3,4,7,8-HXCDF J 2.16 0.0465 1.21 1.001

1,2,3,6,7,8-HXCDF J 0.849 0.0465 1.21 1.000

1,2,3,7,8,9-HXCDF J 0.090 0.0465 1.25 1.000

2,3,4,6,7,8-HXCDF J 0.771 0.0465 1.22 1.000

1,2,3,4,6,7,8-HPCDF 22.2 0.0645 1.02 1.001

1,2,3,4,7,8,9-HPCDF J 1.41 0.0645 1.06 1.000

OCDF 73.2 0.0465 0.89 1.002

TOTAL TETRA-DIOXINS 2.59 0.0465

TOTAL PENTA-DIOXINS J 4.40 0.0465

TOTAL HEXA-DIOXINS 39.7 0.0465

TOTAL HEPTA-DIOXINS 293 0.0854

TOTAL TETRA-FURANS 10.1 0.0465

TOTAL PENTA-FURANS 12.7 0.0465

TOTAL HEXA-FURANS 30.9 0.0465

TOTAL HEPTA-FURANS 65.6 0.0645
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-31_Form1A_DB0B_020S10_SJ1102734.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS537-010
Sample Collection:
17-Dec-2009 10:07

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-31 i2

Matrix: SOLID Sample Size: 10.8 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 14:11:01 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 57.6

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.605 0.0559 0.85 1.001
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(1) Where applicable, custom lab flags have been used on this report; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-32_Form1A_DX0M_009S13_SJ1102700.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS538-010
Sample Collection:
17-Dec-2009 10:20

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-32 i2

Matrix: SOLID Sample Size: 9.56 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 20:59:08 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_009 S: 13

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_009 S: 8

Concentration Units: ng/kg (dry weight basis) % Solids: 59.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.689 0.0523 0.66 1.002

1,2,3,7,8-PECDD 3 J 1.91 0.0523 0.59 1.001

1,2,3,4,7,8-HXCDD J 2.39 0.0534 1.27 1.000

1,2,3,6,7,8-HXCDD 12.1 0.0534 1.24 1.000

1,2,3,7,8,9-HXCDD 9.28 0.0534 1.21 1.000

1,2,3,4,6,7,8-HPCDD 361 0.163 1.04 1.000

OCDD B 4440 0.0523 0.87 1.000

2,3,7,8-TCDF 6.69 0.0523 0.75 1.002

1,2,3,7,8-PECDF J 1.56 0.0523 1.60 1.001

2,3,4,7,8-PECDF J 4.38 0.0523 1.54 1.001

1,2,3,4,7,8-HXCDF 16.6 0.0523 1.25 1.000

1,2,3,6,7,8-HXCDF 5.40 0.0523 1.17 1.000

1,2,3,7,8,9-HXCDF J 0.301 0.0523 1.33 1.000

2,3,4,6,7,8-HXCDF J 3.26 0.0523 1.14 1.001

1,2,3,4,6,7,8-HPCDF 67.6 0.0915 0.99 1.000

1,2,3,4,7,8,9-HPCDF 7.87 0.0915 1.01 1.000

OCDF 234 0.0523 0.86 1.002

TOTAL TETRA-DIOXINS 8.31 0.0523

TOTAL PENTA-DIOXINS 13.4 0.0523

TOTAL HEXA-DIOXINS 115 0.0534

TOTAL HEPTA-DIOXINS 976 0.163

TOTAL TETRA-FURANS 43.2 0.0523

TOTAL PENTA-FURANS 57.6 0.0523

TOTAL HEXA-FURANS 113 0.0523

TOTAL HEPTA-FURANS 219 0.0915
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-32_Form1A_DB0B_020S13_SJ1102737.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS538-010
Sample Collection:
17-Dec-2009 10:20

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-32 i2

Matrix: SOLID Sample Size: 9.56 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 15:58:33 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 13

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 59.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 3.39 0.190 0.83 1.000
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(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-33_Form1A_DX0M_007S9_SJ1100157.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS539-010
Sample Collection:
17-Dec-2009 10:37

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-33

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 21:16:42 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 68.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.152 0.0490 0.53 1.001

1,2,3,7,8-PECDD 3 J 0.270 0.0490 0.57 1.002

1,2,3,4,7,8-HXCDD J 0.389 0.0490 1.21 1.000

1,2,3,6,7,8-HXCDD J 1.29 0.0490 1.16 1.000

1,2,3,7,8,9-HXCDD J 1.12 0.0490 1.17 1.000

1,2,3,4,6,7,8-HPCDD 26.1 0.0490 1.03 1.000

OCDD B 258 0.0490 0.88 1.000

2,3,7,8-TCDF J 0.534 0.0490 0.76 1.001

1,2,3,7,8-PECDF J 0.135 0.0490 1.42 1.001

2,3,4,7,8-PECDF J 0.246 0.0490 1.64 1.001

1,2,3,4,7,8-HXCDF J 0.834 0.0490 1.17 1.001

1,2,3,6,7,8-HXCDF J 0.300 0.0490 1.10 1.000

1,2,3,7,8,9-HXCDF U 0.0490

2,3,4,6,7,8-HXCDF J 0.258 0.0490 1.21 1.001

1,2,3,4,6,7,8-HPCDF 5.44 0.0490 1.01 1.000

1,2,3,4,7,8,9-HPCDF J 0.393 0.0490 1.08 1.000

OCDF 22.1 0.0490 0.86 1.002

TOTAL TETRA-DIOXINS J 0.959 0.0490

TOTAL PENTA-DIOXINS J 2.02 0.0490

TOTAL HEXA-DIOXINS 11.2 0.0490

TOTAL HEPTA-DIOXINS 63.7 0.0490

TOTAL TETRA-FURANS 3.87 0.0490

TOTAL PENTA-FURANS J 3.65 0.0490

TOTAL HEXA-FURANS 9.27 0.0490

TOTAL HEPTA-FURANS 18.4 0.0490
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-33_Form1A_DB0B_020S7_SJ1102731.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS539-010
Sample Collection:
17-Dec-2009 10:37

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-33 i2

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 12:23:18 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 68.5

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.236 0.0490 0.52 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-33_Form1A_DB0B_020S7_SJ1102731.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-34_Form1A_DX0M_008S8_SJ1102445.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS540-010
Sample Collection:
17-Dec-2009 11:05

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-34 i

Matrix: SOLID Sample Size: 9.73 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 17:27:44 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_008 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_008 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 61.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.605 0.0514 0.66 1.002

1,2,3,7,8-PECDD 3 J 1.56 0.0514 0.59 1.000

1,2,3,4,7,8-HXCDD J 1.92 0.0514 1.22 1.000

1,2,3,6,7,8-HXCDD 5.82 0.0514 1.22 1.000

1,2,3,7,8,9-HXCDD 6.91 0.0514 1.23 1.000

1,2,3,4,6,7,8-HPCDD 96.8 0.0606 0.91 1.000

OCDD B 769 0.0514 0.87 1.000

2,3,7,8-TCDF 3.74 0.0514 0.75 1.001

1,2,3,7,8-PECDF J 0.712 0.0514 1.59 1.001

2,3,4,7,8-PECDF J 2.15 0.0514 1.53 1.000

1,2,3,4,7,8-HXCDF J 4.19 0.0514 1.16 1.000

1,2,3,6,7,8-HXCDF J 1.55 0.0514 1.17 1.001

1,2,3,7,8,9-HXCDF K J 0.093 0.0514 0.90 1.000

2,3,4,6,7,8-HXCDF J 1.35 0.0514 1.13 1.000

1,2,3,4,6,7,8-HPCDF 17.9 0.0514 0.99 1.001

1,2,3,4,7,8,9-HPCDF J 2.18 0.0514 1.04 1.000

OCDF 56.4 0.0514 0.87 1.002

TOTAL TETRA-DIOXINS 9.34 0.0514

TOTAL PENTA-DIOXINS 13.4 0.0514

TOTAL HEXA-DIOXINS 58.9 0.0514

TOTAL HEPTA-DIOXINS 235 0.0606

TOTAL TETRA-FURANS 36.0 0.0514

TOTAL PENTA-FURANS 45.5 0.0514

TOTAL HEXA-FURANS 41.9 0.0514

TOTAL HEPTA-FURANS 52.1 0.0514

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-34_Form1A_DX0M_008S8_SJ1102445.html)
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(1) Where applicable, custom lab flags have been used on this report.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-34_Form1A_DB0B_020S12_SJ1102736.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS540-010
Sample Collection:
17-Dec-2009 11:05

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-34 i2

Matrix: SOLID Sample Size: 9.73 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 15:22:44 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 12

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 61.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF 1.87 0.103 0.82 1.001
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 03-Feb-2010 09:23:13; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-35_Form1A_DX0M_012S21_SJ1106148.html; Workgroup: WG31593; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS541-010
Sample Collection:
17-Dec-2009 13:39

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-35 R

Matrix: SOLID Sample Size: 11.3 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 29-Jan-2010 Time: 14:59:35 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_012 S: 21

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_012 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_012 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 72.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.126 0.0443 0.66 1.001

1,2,3,7,8-PECDD 3 J 0.220 0.0443 0.54 1.001

1,2,3,4,7,8-HXCDD K J 0.354 0.0443 1.62 1.001

1,2,3,6,7,8-HXCDD J 1.92 0.0443 1.33 1.000

1,2,3,7,8,9-HXCDD J 1.06 0.0443 1.26 1.000

1,2,3,4,6,7,8-HPCDD B 50.7 0.0555 1.01 1.000

OCDD B 496 0.0443 0.87 1.000

2,3,7,8-TCDF J 0.457 0.0443 0.71 1.002

1,2,3,7,8-PECDF J 0.119 0.0443 1.43 1.001

2,3,4,7,8-PECDF J 0.287 0.0443 1.66 1.001

1,2,3,4,7,8-HXCDF 5.57 0.0443 1.21 1.001

1,2,3,6,7,8-HXCDF J 0.906 0.0443 1.28 1.000

1,2,3,7,8,9-HXCDF J 0.063 0.0443 1.39 1.001

2,3,4,6,7,8-HXCDF J 0.391 0.0443 1.33 1.000

1,2,3,4,6,7,8-HPCDF 35.1 0.0610 1.02 1.000

1,2,3,4,7,8,9-HPCDF J 3.06 0.0610 0.95 1.000

OCDF 70.3 0.0443 0.85 1.002

TOTAL TETRA-DIOXINS 1.04 0.0443

TOTAL PENTA-DIOXINS 1.21 0.0443

TOTAL HEXA-DIOXINS 10.9 0.0443

TOTAL HEPTA-DIOXINS B 105 0.0555

TOTAL TETRA-FURANS 2.83 0.0443

TOTAL PENTA-FURANS 4.30 0.0443

TOTAL HEXA-FURANS 34.5 0.0443

TOTAL HEPTA-FURANS 112 0.0610

Page 1 of 1 (WG31593 - 1613_DIOXINS_1613DB5_L14065-35_Form1A_DX0M_012S21_SJ1106148.html)



(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-36_Form1A_DX0M_008S6_SJ1102443.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS542-010
Sample Collection:
17-Dec-2009 13:26

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-36 i

Matrix: SOLID Sample Size: 9.89 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 15:37:56 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_008 S: 6

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_008 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 64.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.351 0.0506 0.74 1.001

1,2,3,7,8-PECDD 3 J 0.568 0.0506 0.54 1.001

1,2,3,4,7,8-HXCDD J 0.641 0.0506 1.35 1.000

1,2,3,6,7,8-HXCDD J 2.11 0.0506 1.27 1.000

1,2,3,7,8,9-HXCDD J 1.96 0.0506 1.26 1.000

1,2,3,4,6,7,8-HPCDD 39.5 0.0517 1.00 1.000

OCDD B 367 0.0506 0.88 1.000

2,3,7,8-TCDF J 0.863 0.0506 0.76 1.002

1,2,3,7,8-PECDF J 0.238 0.0506 1.68 1.001

2,3,4,7,8-PECDF J 0.424 0.0506 1.49 1.000

1,2,3,4,7,8-HXCDF J 1.13 0.0506 1.10 1.000

1,2,3,6,7,8-HXCDF J 0.500 0.0506 1.06 1.000

1,2,3,7,8,9-HXCDF K J 0.063 0.0506 1.03 1.000

2,3,4,6,7,8-HXCDF J 0.387 0.0506 1.17 1.000

1,2,3,4,6,7,8-HPCDF 8.27 0.0506 1.02 1.000

1,2,3,4,7,8,9-HPCDF J 0.577 0.0506 0.90 1.000

OCDF 27.3 0.0506 0.87 1.002

TOTAL TETRA-DIOXINS 2.14 0.0506

TOTAL PENTA-DIOXINS J 3.79 0.0506

TOTAL HEXA-DIOXINS 18.3 0.0506

TOTAL HEPTA-DIOXINS 93.6 0.0517

TOTAL TETRA-FURANS 6.85 0.0506

TOTAL PENTA-FURANS 8.26 0.0506

TOTAL HEXA-FURANS 13.8 0.0506

TOTAL HEPTA-FURANS 25.3 0.0506

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-36_Form1A_DX0M_008S6_SJ1102443.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-36_Form1A_DB0B_020S8_SJ1102732.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS542-010
Sample Collection:
17-Dec-2009 13:26

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-36 i2

Matrix: SOLID Sample Size: 9.89 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 12:59:11 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 8

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 64.1

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.423 0.0673 0.99 1.001
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-37_Form1A_DX0M_007S10_SJ1100141.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS543-010
Sample Collection:
17-Dec-2009 13:07

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-37

Matrix: SOLID Sample Size: 12.8 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 15-Jan-2010 Time: 22:11:39 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_007 S: 10

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_007 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 57.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.205 0.0391 0.64 1.001

1,2,3,7,8-PECDD 3 J 0.479 0.0391 0.53 1.001

1,2,3,4,7,8-HXCDD J 0.738 0.0391 1.36 1.000

1,2,3,6,7,8-HXCDD J 2.20 0.0391 1.23 1.000

1,2,3,7,8,9-HXCDD J 2.20 0.0391 1.19 1.000

1,2,3,4,6,7,8-HPCDD 42.8 0.0438 1.02 1.000

OCDD B 373 0.0391 0.87 1.000

2,3,7,8-TCDF J 0.680 0.0391 0.78 1.001

1,2,3,7,8-PECDF J 0.181 0.0391 1.35 1.001

2,3,4,7,8-PECDF J 0.328 0.0391 1.49 1.001

1,2,3,4,7,8-HXCDF J 1.01 0.0391 1.16 1.000

1,2,3,6,7,8-HXCDF J 0.424 0.0391 1.05 1.001

1,2,3,7,8,9-HXCDF J 0.044 0.0391 1.38 1.001

2,3,4,6,7,8-HXCDF J 0.358 0.0391 1.23 1.001

1,2,3,4,6,7,8-HPCDF 8.78 0.0391 1.00 1.000

1,2,3,4,7,8,9-HPCDF J 0.609 0.0391 1.03 1.000

OCDF 32.5 0.0391 0.85 1.002

TOTAL TETRA-DIOXINS 1.76 0.0391

TOTAL PENTA-DIOXINS J 3.35 0.0391

TOTAL HEXA-DIOXINS 19.0 0.0391

TOTAL HEPTA-DIOXINS 105 0.0438

TOTAL TETRA-FURANS 5.70 0.0391

TOTAL PENTA-FURANS 6.18 0.0391

TOTAL HEXA-FURANS 15.1 0.0391

TOTAL HEPTA-FURANS 28.7 0.0391

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-37_Form1A_DX0M_007S10_SJ1100141.html)
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-37_Form1A_DB0B_020S9_SJ1102733.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS543-010
Sample Collection:
17-Dec-2009 13:07

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-37 i2

Matrix: SOLID Sample Size: 12.8 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 13:35:03 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_020 S: 9

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_020 S: 3

Concentration Units: ng/kg (dry weight basis) % Solids: 57.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.370 0.0391 0.87 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-37_Form1A_DB0B_020S9_SJ1102733.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-6_Form1A_DX0M_019S15_SJ1112917.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS544-010-COMP
Sample Collection:
12-Jan-2010 18:29

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-6

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 12-Feb-2010 Time: 00:50:36 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 15

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 62.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD 0.606 0.0478 0.66 1.001

1,2,3,7,8-PECDD 3 J 0.690 0.0478 0.52 1.001

1,2,3,4,7,8-HXCDD J 0.911 0.0478 1.16 1.000

1,2,3,6,7,8-HXCDD 2.87 0.0478 1.21 1.000

1,2,3,7,8,9-HXCDD 2.73 0.0478 1.27 1.000

1,2,3,4,6,7,8-HPCDD 60.1 0.0859 1.01 1.000

OCDD B 548 0.0478 0.87 1.000

2,3,7,8-TCDF 2.49 0.0478 0.80 1.001

1,2,3,7,8-PECDF K J 0.414 0.0478 1.18 1.001

2,3,4,7,8-PECDF 0.948 0.0478 1.51 1.001

1,2,3,4,7,8-HXCDF 2.60 0.0478 1.19 1.000

1,2,3,6,7,8-HXCDF 1.16 0.0478 1.21 1.001

1,2,3,7,8,9-HXCDF K J 0.102 0.0478 1.94 1.000

2,3,4,6,7,8-HXCDF J 0.843 0.0478 1.13 1.001

1,2,3,4,6,7,8-HPCDF 14.0 0.0478 0.98 1.000

1,2,3,4,7,8,9-HPCDF 1.15 0.0478 0.97 1.000

OCDF B 46.0 0.0478 0.86 1.002

TOTAL TETRA-DIOXINS 4.78 0.0478

TOTAL PENTA-DIOXINS 5.70 0.0478

TOTAL HEXA-DIOXINS 26.7 0.0478

TOTAL HEPTA-DIOXINS 134 0.0859

TOTAL TETRA-FURANS 19.4 0.0478

TOTAL PENTA-FURANS 18.1 0.0478

TOTAL HEXA-FURANS 27.1 0.0478

TOTAL HEPTA-FURANS 46.0 0.0478

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_L14159-6_Form1A_DX0M_019S15_SJ1112917.html)
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-6_Form1A_DB0B_039S11_SJ1111279.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS544-010-COMP
Sample Collection:
12-Jan-2010 18:29

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-6

Matrix: SOLID Sample Size: 10.5 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 15:49:07 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 11

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 62.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.927 0.154 0.86 1.002

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB225_L14159-6_Form1A_DB0B_039S11_SJ1111279.html)

Contact: analytical@axys.com

Page 57 of 573



(1) Where applicable, custom lab flags have been used on this report; U = not detected; K = peak detected but did not meet quantification criteria, result
reported represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than
LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-38_Form1A_DX0M_009S4_SJ1102808.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS545-010
Sample Collection:
17-Dec-2009 12:52

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-38 Li

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 21-Jan-2010 Time: 12:26:20 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_009 S: 4

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_009 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 79.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD J 0.061 0.0490 0.66 1.001

1,2,3,7,8-PECDD 3 J 0.070 0.0490 0.59 1.001

1,2,3,4,7,8-HXCDD J 0.123 0.0490 1.36 1.000

1,2,3,6,7,8-HXCDD J 0.197 0.0490 1.07 1.000

1,2,3,7,8,9-HXCDD J 0.198 0.0490 1.40 1.000

1,2,3,4,6,7,8-HPCDD J 2.77 0.0490 1.00 1.000

OCDD B 21.5 0.0684 0.88 1.000

2,3,7,8-TCDF K J 0.087 0.0490 0.60 1.002

1,2,3,7,8-PECDF U 0.0490

2,3,4,7,8-PECDF K J 0.059 0.0490 2.45 1.001

1,2,3,4,7,8-HXCDF J 0.129 0.0490 1.18 1.000

1,2,3,6,7,8-HXCDF J 0.061 0.0490 1.15 1.001

1,2,3,7,8,9-HXCDF J 0.076 0.0490 1.26 1.000

2,3,4,6,7,8-HXCDF J 0.074 0.0490 1.07 1.001

1,2,3,4,6,7,8-HPCDF J 0.750 0.0490 0.94 1.000

1,2,3,4,7,8,9-HPCDF J 0.120 0.0490 1.17 1.001

OCDF J 2.04 0.0490 0.84 1.002

TOTAL TETRA-DIOXINS J 0.122 0.0490

TOTAL PENTA-DIOXINS J 0.070 0.0490

TOTAL HEXA-DIOXINS J 1.55 0.0490

TOTAL HEPTA-DIOXINS 6.44 0.0490

TOTAL TETRA-FURANS J 0.337 0.0490

TOTAL PENTA-FURANS J 0.064 0.0490

TOTAL HEXA-FURANS J 1.35 0.0490

TOTAL HEPTA-FURANS J 2.08 0.0490

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-38_Form1A_DX0M_009S4_SJ1102808.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:16:21; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB225_L14065-38_Form1A_DB0B_021S5_SJ1102744.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS545-010
Sample Collection:
17-Dec-2009 12:52

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-38 L

Matrix: SOLID Sample Size: 10.2 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 23-Dec-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 23:05:49 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_021 S: 5

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_015 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_021 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 79.9

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF K J 0.074 0.0490 0.29 1.001

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB225_L14065-38_Form1A_DB0B_021S5_SJ1102744.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Teresa Rawsthorne___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 29-Jan-2010 09:13:47; Application: XMLTransformer-1.10.15;
Report Filename: 1613_DIOXINS_1613DB5_L14065-39_Form1A_DX0M_008S7_SJ1102444.html; Workgroup: WG31355; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS546-010
Sample Collection:
17-Dec-2009 12:10

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14065-39 i

Matrix: SOLID Sample Size: 9.68 g (dry)

Sample Receipt Date: 22-Dec-2009 Initial Calibration Date: 19-Nov-2009

Extraction Date: 04-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 20-Jan-2010 Time: 16:32:34 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_008 S: 7

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_007 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_008 S: 1

Concentration Units: ng/kg (dry weight basis) % Solids: 61.2

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K J 0.276 0.0517 0.63 1.001

1,2,3,7,8-PECDD 3 J 0.546 0.0517 0.62 1.001

1,2,3,4,7,8-HXCDD J 0.948 0.0517 1.19 1.000

1,2,3,6,7,8-HXCDD J 2.77 0.0517 1.22 1.000

1,2,3,7,8,9-HXCDD J 2.55 0.0517 1.20 1.000

1,2,3,4,6,7,8-HPCDD 52.3 0.0566 1.01 1.000

OCDD B 469 0.0517 0.87 1.000

2,3,7,8-TCDF J 1.09 0.0517 0.76 1.002

1,2,3,7,8-PECDF J 0.238 0.0517 1.34 1.000

2,3,4,7,8-PECDF J 0.461 0.0517 1.51 1.000

1,2,3,4,7,8-HXCDF J 0.963 0.0517 1.23 1.001

1,2,3,6,7,8-HXCDF J 0.532 0.0517 1.06 1.000

1,2,3,7,8,9-HXCDF J 0.058 0.0517 1.15 1.001

2,3,4,6,7,8-HXCDF J 0.463 0.0517 1.15 1.000

1,2,3,4,6,7,8-HPCDF 10.2 0.0517 1.02 1.000

1,2,3,4,7,8,9-HPCDF J 0.650 0.0517 1.09 1.000

OCDF 34.2 0.0517 0.85 1.002

TOTAL TETRA-DIOXINS 2.37 0.0517

TOTAL PENTA-DIOXINS J 3.95 0.0517

TOTAL HEXA-DIOXINS 22.5 0.0517

TOTAL HEPTA-DIOXINS 122 0.0566

TOTAL TETRA-FURANS 7.37 0.0517

TOTAL PENTA-FURANS 7.20 0.0517

TOTAL HEXA-FURANS 16.2 0.0517

TOTAL HEPTA-FURANS 30.2 0.0517

Page 1 of 1 (WG31355 - 1613_DIOXINS_1613DB5_L14065-39_Form1A_DX0M_008S7_SJ1102444.html)
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(1) Where applicable, custom lab flags have been used on this report; K = peak detected but did not meet quantification criteria, result reported
represents the estimated maximum possible concentration; B = analyte found in sample and the associated blank; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.
(3) Alternate confirmation and quantitation ions used for native and labeled PECDD.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:52:27; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB5_L14159-7_Form1A_DX0M_019S16_SJ1112918.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS547-010
Sample Collection:
11-Jan-2010 09:20

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-7

Matrix: SOLID Sample Size: 10.8 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 19-Nov-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 12-Feb-2010 Time: 01:44:29 GC Column ID: DB5

Extract Volume (uL): 20 Sample Data Filename: DX0M_019 S: 16

Injection Volume (uL): 1.0 Blank Data Filename: DX0M_019 S: 6

Dilution Factor: N/A Cal. Ver. Data Filename: DX0M_019 S: 12

Concentration Units: ng/kg (dry weight basis) % Solids: 55.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDD K 0.299 0.0463 0.57 1.001

1,2,3,7,8-PECDD 3 J 0.942 0.0463 0.62 1.001

1,2,3,4,7,8-HXCDD 1.21 0.0463 1.11 1.000

1,2,3,6,7,8-HXCDD 3.61 0.0463 1.21 1.000

1,2,3,7,8,9-HXCDD 3.81 0.0463 1.20 1.000

1,2,3,4,6,7,8-HPCDD 76.5 0.0822 1.02 1.000

OCDD B 754 0.0463 0.88 1.000

2,3,7,8-TCDF 1.64 0.0463 0.74 1.002

1,2,3,7,8-PECDF J 0.350 0.0463 1.43 1.001

2,3,4,7,8-PECDF J 0.795 0.0463 1.43 1.001

1,2,3,4,7,8-HXCDF 1.64 0.0463 1.11 1.000

1,2,3,6,7,8-HXCDF 0.897 0.0463 1.14 1.000

1,2,3,7,8,9-HXCDF J 0.071 0.0463 1.11 1.000

2,3,4,6,7,8-HXCDF J 0.843 0.0463 1.15 1.000

1,2,3,4,6,7,8-HPCDF 14.0 0.0463 1.01 1.000

1,2,3,4,7,8,9-HPCDF 0.931 0.0463 0.94 1.000

OCDF B 53.7 0.0584 0.85 1.002

TOTAL TETRA-DIOXINS 5.48 0.0463

TOTAL PENTA-DIOXINS 7.69 0.0463

TOTAL HEXA-DIOXINS 34.2 0.0463

TOTAL HEPTA-DIOXINS 175 0.0822

TOTAL TETRA-FURANS 16.1 0.0463

TOTAL PENTA-FURANS 24.5 0.0463

TOTAL HEXA-FURANS 28.2 0.0463

TOTAL HEPTA-FURANS 50.1 0.0463

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB5_L14159-7_Form1A_DX0M_019S16_SJ1112918.html)
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(1) Where applicable, custom lab flags have been used on this report; J = concentration less than LMCL.
(2) Contract-required limits for RRTs and ion abundance ratios are specified in Tables 2 and 9, respectively, Method 1613.

Approved by: ___________Shelley Facchin___________ QA/QC Chemist

For Axys Internal Use Only [ XSL Template: Form1A.xsl; Created: 23-Feb-2010 14:53:00; Application: XMLTransformer-1.10.17;
Report Filename: 1613_DIOXINS_1613DB225_L14159-7_Form1A_DB0B_039S12_SJ1111280.html; Workgroup: WG31619; Design ID: 491 ]

These pages are part of a larger report that may contain information necessary for full data evaluation. Results reported relate only to the sample tested. Results are compliant with NELAP where
specific accreditation is held.

AXYS METHOD MLA-017 Rev 17 CLIENT SAMPLE NO.
LDW-SS547-010
Sample Collection:
11-Jan-2010 09:20

Form 1A

PCDD/PCDF ANALYSIS REPORT

AXYS ANALYTICAL SERVICES

2045 MILLS RD., SIDNEY, B.C., CANADA
V8L 5X2 TEL (250) 655-5800 FAX (250) 655-5811

Project No. LDW DIOXIN AND FURAN
SAMPLING

Contract No.: 4033 Lab Sample I.D.: L14159-7

Matrix: SOLID Sample Size: 10.8 g (dry)

Sample Receipt Date: 20-Jan-2010 Initial Calibration Date: 23-Dec-2009

Extraction Date: 25-Jan-2010 Instrument ID: HR GC/MS

Analysis Date: 11-Feb-2010 Time: 16:24:56 GC Column ID: DB225

Extract Volume (uL): 20 Sample Data Filename: DB0B_039 S: 12

Injection Volume (uL): 1.0 Blank Data Filename: DB0B_039 S: 5

Dilution Factor: N/A Cal. Ver. Data Filename: DB0B_039 S: 2

Concentration Units: ng/kg (dry weight basis) % Solids: 55.4

COMPOUND LAB FLAG 1 CONCENTRATION
FOUND

DETECTION
LIMIT

ION ABUND.

RATIO 2
RRT 2

2,3,7,8-TCDF J 0.859 0.0966 0.69 1.001

Page 1 of 1 (WG31619 - 1613_DIOXINS_1613DB225_L14159-7_Form1A_DB0B_039S12_SJ1111280.html)

Contact: analytical@axys.com
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ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62A 
LIMS ID: 10-1447 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 19:13 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

ANALYTICAL J&\ 
RESOURCES \!!J' 
INCORPORATED 

Sample ID: LDW-SS502-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Sample Amount: 25.6 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 30.2% 

RL Result 
---------------·---- ----------------------------

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Aroclor 1268 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

20 
20 
20 
20 
20 
20 
20 
20 
20 

74.9% 
72.6% 

< 20 u 
< 20 u 
< 20 u 

60 
26 

< 20 u 
< 20 u 
< 20 u 
< 20 u 

QG62 00094 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62D 
LIMS ID: 10-1450 
Matrix: Sediment -2Z 
Data Release Authorized:~ 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 13:56 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
---··- ·--------- -- -------- -------------~-

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS503-043-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Sample Amount: 26.1 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 24.4% 

RL Result 
-~-------- ·- -·-··--·-···--·--·-----

3.8 < 3.8 u 
3.8 < 3.8 u 
3.8 < 3.8 u 
3.8 16 
3.8 10 
3.8 < 3.8 u 
3. 8 < 3.8 u 
3.8 < 3.8 u 
3.8 < 3.8 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

94.2% 
69.2% 

QG62 0011 :t 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62E 
LIMS ID: 10-1451 ff,'7 

Matrix: Sediment ('l/ 
Data Release Authorized:[,./{/ 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 02/01/10 10:28 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
------------. ·- ·--··--·~----- ------- -

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL Ja&\ 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SSSOS-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Sample Amount: 25.6 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1.00 
Silica Gel: Yes 

Percent Moisture: 58.4% 

RL Result 

0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 
0.8 < 0.8 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

62.0% 
61.5% 

QG62: 001 :l2 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62F 
LIMS ID: 10-1452 
Matrix: Sediment ,.~f?/ 
Data Release Authorized: t--?v' 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 19:37 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
___________ ,, ______ ·---------·----·-

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS509-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Sample Amount: 10.5 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 58.2% 

RL Result 
--~---·-------

48 < 48 u 
48 < 48 u 

190 < 190 y 

48 410 
48 150 
48 < 48 u 
48 < 48 u 
48 < 48 u 
48 < 48 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

121% 
74.6% 

QG62:00095 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62G 
LIMS ID: 10-1453 
Matrix: Sediment /liT} 
Data Release Authorized:?'/Z/ 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 20:00 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
----------- ----- -·-·- ---· ·------ -- --- ------------

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

Reported 

ANALYTICAL. 
RESOURCES Wf!/ 
INCORPORATED 

Sample ID: LDW-SS523-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

in 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Sample Amount: 25.3 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 21.6% 

RL Result 

20 < 20 u 
20 < 20 u 
20 < 20 u 
20 34 
20 32 
20 < 20 u 
20 < 20 u 
20 < 20 u 
20 < 20 u 

µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

78.6% 
74.5% 

QG62 00096 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62H 
LIMS ID: 10-1454 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/lO 

., .a .. -7;?} ~'(/ 

Date Analyzed: 01/29/10 15:24 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS525-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/16/09 
Date Received: 01/18/10 

Sample Amount: 25.9 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 22.2% 

RL Result 
----------- -----------·-~ -

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Aroclor 1268 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

75.1% 
67.8% 

< 3.9 U 
< 3.9 U 

4.8 
8.3 
6.5 

< 3.9 U 
< 3.9 U 
< 3.9 U 
< 3.9 U 

QG62:00113 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62I 
LIMS ID: 10-1455 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 21:11 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
·----~--·- ----------.. ------~------

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

Reported 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

Sample ID: LDW-SS526-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

in 

Date Sampled: 12/16/09 
Date Received: 01/18/10 

Sample Amount: 25.3 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 32.0% 

RL Result 

20 < 20 u 
20 < 20 u 
99 < 99 y 

20 260 
20 100 
20 < 20 u 
20 < 20 u 
20 < 20 u 
20 < 20 u 

µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

107% 
78.1% 

FORM I 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62B 
LIMS ID: 10-1448 
Matrix: Sediment ,{7~ 
Data Release Authorized/: /ft 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 13:13 
Instrument/Analyst: ECDS/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
---·--------- ---

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS527-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/17/09 
Date Received: 01/18/10 

Sample Amount: 25.2 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 52.8% 

RL Result 

4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 23 
4.0 37 
4.0 31 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

71.4% 
68.0% 

QG62 00:109 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62C 
LIMS ID: 10-1449 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 13:35 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
---- --------- --- ----------------~---------

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS603-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 12/17/09 
Date Received: 01/18/10 

Sample Amount: 25.3 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 54.9% 

RL Result 

4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 23 
4.0 35 
4.0 20 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

66.0% 
73.1% 

QG62 00110 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62J 
LIMS ID: 10-1456 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 21:35 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS529-041-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Sample Amount: 25.8 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 25.1% 

RL Result 
--··------~------------------- ----·-··--

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Aroclor 1268 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

19 
19 

290 
19 

150 
19 
19 
19 
19 

85.5% 
75.9% 

< 19 u 
< 19 u 

< 290 y 

860 
< 150 y 

< 19 u 
< 19 u 
< 19 u 
< 19 u 

QG82 : 0t1098 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62K 
LIMS ID: 10-1457 
Matrix: Sediment ~ 
Data Release Authorized:i/'lf 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 21:59 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

Sample ID: LDW-SS530-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 12/15/09 
Date Received: 01/18/10 

Sample Amount: 16.1 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 36.4% 

RL Result 

31 < 31 u 
31 < 31 u 
31 320 
31 390 
31 150 
31 < 31 u 
31 < 31 u 
31 < 31 u 
31 < 31 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

91.9% 
74.6% 

QG62 00099 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62L 
LIMS ID: 10-1469 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 16:29 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

ANALYTICAL /a&\ 
RESOURCES 1fll!/ 
INCORPORATED 

Sample ID: LDW-SS531-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Sample Amount: 25.7 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 27.4% 

RL Result 
----·-·---------~··- ·-~---------·--·· ·--------------------

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Aroclor 1268 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

3.9 
3. 9 
4.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

84.9% 
69.8% 

< 3.9 u 
< 3.9 u 
< 4.9 y 

11 
10 

< 3.9 u 
< 3.9 u 
< 3.9 u 
< 3.9 u 

QG62 00111,1 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62M 
LIMS ID: 10-1470 
Matrix: Sediment /?;11 
Data Release Authorized :1 /PJ 

1/ Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 22:22 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
----~---~---- ·---- . 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL. 
RESOURCES \!!JI 
INCORPORATED 

Sample ID: LDW-SS533-043-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Sample Amount: 25.7 g-dry-wt 
Final Extract Volume: 5.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 28.8% 

RL Result 
-~-~--~-

20 < 20 u 
20 < 20 u 
20 75 
20 140 
20 64 
20 < 20 u 
20 < 20 u 
20 < 20 u 
20 < 20 u 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 84.9% 
Tetrachlorometaxylene 74.4% 

FORM I 

Q(i62 : 00100 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG62N 
LIMS ID: 10-1471 p' 
Matrix: Sediment 
Data Release Authorized: 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 16:51 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS544-010-comp 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LOW Dioxin Sampling 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Sample Amount: 25.7 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 39.3% 

RL Result 
---------- - -----·------------------------ -----~------------

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Aroclor 1268 

Reported in µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

81.6% 
69.0% 

< 3.9 u 
< 3.9 u 

31 
55 
41 

< 3.9 u 
< 3.9 u 
< 3. 9 u 
< 3.9 u 

QGS2:00115 



ORGANICS ANALYSIS DATA SHEET 
PSDDA PCB by GC/ECD 
Page 1 of 1 

Lab Sample ID: QG620 
LIMS ID: 10-1472 
Matrix: Sediment _;:? 
Data Release Authorized:$ 
Reported: 02/01/10 

Date Extracted: 01/26/10 
Date Analyzed: 01/29/10 17:13 
Instrument/Analyst: ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number Analyte 
- ---·· -·--·-----

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

Reported 

ANALYTICAL/&. 
RESOURCES~ 
INCORPORATED 

Sample ID: LDW-SS547-010 
SAMPLE 

QC Report No: QG62-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

in 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Sample Amount: 25.6 g-dry-wt 
Final Extract Volume: 1.0 mL 

Dilution Factor: 5.00 
Silica Gel: Yes 

Percent Moisture: 48.0% 

RL Result 

3.9 < 3.9 u 
3.9 < 3.9 u 

12 < 12 y 

3.9 18 
3.9 12 
3.9 < 3.9 u 
3.9 < 3.9 u 
3.9 < 3.9 u 
3.9 < 3.9 u 

µg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

91.1% 
76.5% 

QG62: 00.i 16 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD Method SW8082 
Page 1 of 1 

Lab Sample ID: QC19H 
LIMS ID: 09-31229 
Matrix: Water ~ 
Data Release Authorized:;ft! 
Reported: 12/29/09 

Date Extracted: 12/22/09 
Date Analyzed: 12/24/09 00:47 
Instrument/Analyst: ECD7/JGR 
GPC Cleanup: No 
Sulfur Cleanup: No 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 
37324-23-5 Aroclor 1262 
11100-14-4 Aroclor 1268 

ANALYTICAL. 
RESOURCES V!!I!/ 
INCORPORATED ------ ~-

Sample ID: LDW-SS527-RB 
SAMPLE 

QC Report No: QC19-Windward Environmental, LLC 
Project: LDW Dioxin Sampling 

04-08-06-29 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

Sample Amount: 500 mL 
Final Extract Volume: 5.0 mL 

Dilution Factor: 1. 00 
Silica Gel: No 

Acid Cleanup: No 

RL Result 

1. 0 < 1. 0 u 
1. 0 < 1. 0 u 
1. 0 < 1. 0 u 
1.0 < 1.0 u 
1. 0 < 1. 0 u 
1. 0 < 1. 0 u 
1. 0 < 1. 0 u 
1. 0 < 1. 0 u 
1. 0 < 1. 0 u 

Reported in µg/L (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 

48.2% 
64.8% 

GC'.l!'J:00039 



Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

 

2009/2010 Sampling Results 
for Dioxins and Furans 

 

 
 

 

GRAIN SIZE 



Very 
Coarse Medium 

Sample No. Gravel Coarse 
Sand Sand 

Sand 
Phi Size > -1 -1 to 0 0 to 1 1 to 2 

Sieve Size > #10 10 to 18 18-35 35-60 

(microns) (2000) (2000-1000) (1000-500) (500-250) 

1.6 2.2 11.0 27.2 
LDW-SS504-010 0.5 1.8 11.0 27.5 

1.8 2.0 10.6 27.1 
LDW-SS508-010 1.1 7.2 2.1 2.0 
LDW-SS523-010 6.8 5.1 17.3 29.4 
LDW-SS601-010 8.7 5.6 17.3 28.9 
LDW-SS530-010 1.7 3.3 9.2 17.8 
LDW-SS509-010 7.3 3.6 8.5 19.3 
LDW-SS501-010 34.3 1.9 3.4 12.0 
LDW-SS505-010 1.0 1.2 2.2 6.7 
LDW-SS506-010 0.0 0.3 0.6 2.0 
LDW-SS507-010 0.4 0.6 1.1 1.5 
LDW-SS510-010 0.1 0.7 1.1 1.7 
LDW-SS512-010 3.8 2.6 12.9 27.6 

Notes to the Testing: 

Windward Environmental, LLC 
04-08-06-29 

LOW Dioxin Sampling 

Apparent Grain Size Distribution Summary 
Percent Retained in Each Size Fraction 

Very Fine Medium 
Fine Sand 

Sand 
Coarse Silt 

Silt 

2 to 3 3 to 4 4 to 5 5 to 6 

60-120 120-230 
62.5-31.0 31.0-15.6 

(250-125) (125-62) 

15.9 3.5 4.1 6.2 
16.2 3.7 4.5 6.7 
16.2 3.6 4.3 6.1 
2.1 1.3 3.5 16.6 
17.5 10.2 5.3 1.8 
17.2 9.9 3.9 1.8 
12.4 14.0 10.8 9.2 
12.4 10.6 8.6 6.9 
6.4 3.0 3.8 6.3 
11.9 9.6 9.6 11.3 
10.9 13.9 10.2 11.4 
3.2 6.1 10.5 12.8 
2.4 8.0 14.0 13.7 
12.2 4.5 4.5 5.4 

Very Fine 
Fine Silt 

Silt 
Clay 

6 to 7 7 to 8 8 to 9 9 to 10 < 10 

15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0 

7.4 6.6 4.0 3.9 6.4 
7.3 6.5 4.2 3.7 6.3 
7.6 6.3 4.3 3.8 6.4 
21.6 13.9 9.7 8.8 10.3 
1.7 1.4 1.3 1.1 1.3 
1.7 1.5 1.2 1.0 1.1 
7.2 4.9 3.4 2.8 3.3 
5.5 5.6 3.7 3.0 5.0 
7.4 3.6 7.8 4.1 5.9 
12.8 10.6 7.0 6.1 10.0 
13.3 11.4 7.9 6.7 11.4 
16.3 14.8 10.4 8.4 13.8 
15.9 14.6 9.0 7.3 11.5 
7.3 5.9 4.3 3.4 5.7 

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution. See narrative for discussion of the testing. 

QB98 

Total 
Fines 

<4 

<230 
(<62) 

38.6 
39.2 
38.8 
84.3 
13.8 
12.3 
41.6 
38.2 
38.8 
67.3 
72.4 
87.1 
86.0 
36.4 



Very 
Coarse Medium 

Sample No. Gravel Coarse 
Sand Sand 

Sand 
Phi Size > -1 -1 to 0 0 to 1 1 to 2 

Sieve Size > #10 10 to 18 18-35 35-60 

(microns) (2000) (2000-1000) (1000-500) (500-250) 

0.0 0.1 0.3 0.4 
LDW-SS511-010 0.0 0. 1 0.1 0.2 

0.0 0.1 0.1 0.2 
LDW-SS513-010 1.1 1.0 2.2 3.8 
LDW-SS524-010 0.0 0.2 0.3 0.4 
LDW-SS527 -010 1.1 0.3 0.9 1.3 
LDW-SS532-010 1.8 2.1 2.9 7.9 
LDW-SS534-010 1.7 2.3 12.6 36.1 
LDW-SS535-010 42.3 6.5 7.9 21.8 
LDW-SS536-010 0.0 0.0 0.4 2.2 
LDW-SS537 -010 0.0 0.8 7.1 16.6 
LDW-SS538-010 0.5 1.7 5.9 15.4 
LDW-SS539-010 0.2 0.6 8.2 28.3 
LDW-$$540-010 4.1 3.9 7.9 11.2 

Notes to the Testing: 

Windward Environmental, LLC 
LOW Dioxin Sampling 

04-08-06-29 

Apparent Grain Size Distribution Summary 
Percent Retained in Each Size Fraction 

Very Fine Medium 
Fine Sand 

Sand 
Coarse Silt 

Silt 

2 to 3 3 to 4 4 to 5 5 to 6 

60-120 120-230 
62.5-31.0 31.0-15.6 

(250-125) (125-62) 

0.4 1.0 7.5 17.0 
0.2 0.9 5.6 16.9 
0.2 0.8 6.0 16.7 
2.5 2.3 6.2 14.6 
1.4 7.0 13.8 20.2 
2.3 8.9 18.2 23.2 
12.9 25.8 20.3 9.4 
10.3 7.0 7.7 7.0 
12.1 2.9 0.5 2.1 
65.7 13.8 4.7 4.3 
13.2 11.5 7.7 12.1 
12.4 10.5 15. 1 11.8 
24.7 8.7 10.8 6.0 
10.0 16.4 15.0 10.2 

Very Fine 
Fine Silt 

Silt 
Clay 

6 to 7 7 to 8 8 to 9 9 to 10 < 10 

15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0 

19.2 16.6 12.5 9.0 15.9 
20.4 17.6 13.0 8.6 16.4 
20. 1 18.1 12.6 9.0 16.2 
18.7 15.4 10.7 7.7 13.9 
18.5 14.0 8.6 5.2 10. 1 
18.7 11.6 5.0 2.6 6.1 
5.8 3.8 2.7 1.4 3.2 
5.4 3.5 2.0 1.5 3.0 
0.5 0.9 0.8 0.4 1.1 
3.3 1.9 0.8 0.7 2.0 
12.3 7.6 3.7 2.3 5.0 
9.9 5.7 3.4 2.5 5.2 
4.3 2.7 1.7 1.1 2.7 
6.9 5.4 2.8 2.4 3.8 

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution. See narrative for discussion of the testing. 

QC15 

Total 
Fines 

<4 

<230 
(<62) 

97.7 
98.5 
98.6 
87.2 
90.5 
85.3 
46.6 
30.1 
6.4 
17.8 
50.8 
53.5 
29.4 
46.5 



Very 
Coarse Medium 

Sample No. Gravel Coarse 
Sand Sand 

Sand 
Phi Size > -1 -1 to 0 Oto 1 1 to 2 

Sieve Size (microns) 
> #10 10 to 18 18-35 35-60 
(2000) (2000-1000) (1000-500) (500-250) 

0.0 1.5 1.9 2.5 
LDW-SS602-010 0.0 3.3 2.6 3.6 

0.1 2.6 2.2 2.4 
LDW-SS514-010 0.2 1.1 5.9 10.7 
LDW-SS515-010 23.6 2.7 2.5 7.1 
LDW-SS516-010 1.8 2.9 6.5 7.2 
LDW-SS517-010 9.0 6.3 4.9 3.9 
LDW-SS518-010 0.1 1.4 0.6 0.4 
LDW-SS519-010 0.0 2.0 1.7 1.6 
LDW-SS521-010 0.0 0.0 1.1 1.6 
LDW-SS522-010 0.0 0.2 0.4 0.7 
LDW-SS525-010 0.9 0.5 19.3 57.6 
LDW-SS526-010 2.9 3.8 24.6 29.7 
LDW-SS528-010 0.6 0.8 1.1 0.7 

Notes to the Testing: 

Windward Environmental, LLC 
LOW Dioxin Sampling 

04-08-06-29 

Apparent Grain Size Distribution Summary 
Percent Retained in Each Size Fraction 

Very Fine Medium 
Fine Sand 

Sand 
Coarse Silt 

Silt 

2 to 3 3 to 4 4 to 5 5 to 6 

60-120 120-230 
62.5-31.0 31.0-15.6 

(250-125) (125-62) 

3.8 6.2 8.3 13.7 
3.8 6.3 6.2 13.5 
3.9 6.6 7.3 13.1 
15.4 11.1 7.1 11.4 
10.5 5.8 10.3 7.8 
2.5 6.0 8.7 15.2 
3.1 6.0 9.7 13.2 
2.0 13.6 10.8 17.7 
2.1 8.6 10.8 17.6 
4.0 17.3 14.2 13.7 
0.7 1.3 6.6 18.5 
8.6 5.3 2.3 1.3 
15.9 6.1 3.4 3.0 
1.0 2.5 8.5 31.7 

Very Fine 
Fine Silt 

Silt 
Clay 

6 to 7 7 to 8 8 to 9 9 to 10 

15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 

16.7 14.4 10.9 7.5 
16.2 14.2 9.1 9.0 
16.0 14.8 11.1 7.0 
11.5 10.9 4.7 4.1 
9.4 6.1 4.7 3.2 
16.1 11.8 7.4 4.8 
13.5 10.1 7.1 4.6 
15.1 13.6 9.7 5.3 
16.5 13.3 9.3 5.6 
13.9 12.6 7.7 4.7 
27.9 18.3 10.3 5.3 
1.1 0.9 0.6 0.4 
3.1 2.8 1.9 1.0 

27.5 9.3 5.0 3.4 

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution. See narrative for discussion of the testing. 

Total 
Fines 

< 10 <4 

<1.0 
<230 
(<62) 

12.6 84.1 
12.2 80.4 
13.0 82.3 
5.9 55.6 
6.4 47.8 
9.0 73.0 
8.5 66.7 
9.7 81.9 
11.0 84.0 
9.1 76.0 
9.6 96.5 
1.2 7.8 
1.6 16.9 
7.9 93.3 

QB99 



Very 
Coarse Medium 

Sample No. Gravel Coarse 
Sand Sand 

Sand 
Phi Size > -1 -1 too 0 to 1 1 to 2 

Sieve Size > #10 10 to 18 18-35 35-60 

(microns) (2000) (2000-1000) (1000-500) (500-250) 

0.0 0.1 0.3 0.4 
LDW-SS511-010 0.0 0.1 0.1 0.2 

0.0 0.1 0.1 0.2 
LDW-SS541-010 0.1 0.3 1.4 19.4 
LDW-SS542-010 0.3 0.6 1.9 11.9 

LDW-SS543-010 0.0 2.0 0.9 1.2 
LDW-SS545-010 2.0 14.8 41.0 28.1 
LDW-SS546-010 1.1 2.6 13.2 20.3 
LDW-SS603-010 0.4 2.7 2.1 2.4 

Notes to the Testing: 

Windward Environmental, LLC 
04-08-06-29 

LDW Dioxin Sampling 

Apparent Grain Size Distribution Summary 
Percent Retained in Each Size Fraction 

Very Fine Medium 
Fine Sand 

Sand 
Coarse Silt 

Silt 

2 to 3 3 to 4 4 to 5 5 to 6 

60-120 120-230 62.5-31.0 31.0-15.6 
(250-125) (125-62) 

0.4 1.0 7.5 17.0 
0.2 0.9 5.6 16.9 
0.2 0.8 6.0 16.7 
48.5 9.0 7.1 4.0 
19.4 21.8 16.9 9.3 
6.8 15.4 17.6 20.9 
7.9 2.8 1.2 0.5 
8.8 15.4 12.1 7.1 
4.6 12.9 16.9 18.1 

Very Fine 
Fine Silt 

Silt 
Clay 

6 to 7 7 to 8 8 to 9 9 to 10 < 10 

15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0 

19.2 16.6 12.5 9.0 15.9 
20.4 17.6 13.0 8.6 16.4 
20.1 18.1 12.6 9.0 16.2 
3.3 2.4 1.1 1.0 2.5 
6.7 4.2 2.3 1.8 2.8 
15.4 8.3 3.4 2.4 5.7 
0.4 0.4 0.2 0.1 0.7 
5.9 4.6 3.5 2.5 2.9 
15.9 10.1 4.4 3.0 6.3 

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution. See narrative for discussion of the testing. 

QC19 

Total 
Fines 

<4 

<230 
(<62) 

97.7 
98.5 
98.6 
21.3 
44.1 
73.6 
3.5 

38.6 
74.9 



Very 
Coarse Medium 

Sample No. Gravel Coarse 
Sand 

Sand Sand 

Phi Size > -1 -1 to 0 0 to 1 1 to 2 

Sieve Size (microns) 
>#10 10to 18 18-35 35-60 
(2000) (2000-1000) (1000-500) (500-250) 

0.2 1.3 5.5 14.7 
LDW-SS544-010-comp 0.3 1.1 5.7 14.8 

0.3 1.3 5.4 14.8 
LDW-SS502-010-comp 7.9 5.1 18.3 39.7 
LDW-SS503-043-comp 4.1 3.5 18.1 41.2 
LDW-SS529-041-comp 24.1 6.2 15.8 24.1 
LDW-SS531-010-comp 9.6 5.7 15.9 29.4 
LDW-SS533-043-comp 13.1 4.5 9.9 30.6 

LDW-SS547-010 1.4 1.2 1.9 8.0 
LDW-SS520-010 1.3 2.0 8.3 21.3 

Notes to the Testing: 

Windward Environmental, LLC 
LDW Dioxin Sampling 

Apparent Grain Size Distribution Summary 
Percent Retained in Each Size Fraction 

Very Fine Medium 
Fine Sand Coarse Silt 

Sand Silt 

2 to 3 3 to 4 4to 5 5 to 6 

60-120 120-230 
62.5-31.0 31.0-15.6 

(250-125) (125-62) 

11.7 16.9 14.3 12.6 
11.6 16.6 14.1 13.3 
11.7 17.0 13.2 13.6 
19.3 3.6 1.3 0.7 
16.4 4.5 2.5 2.6 
11.5 6.2 2.7 2.4 
12.9 4.6 4.5 3.2 
18.1 7.1 4.5 3.4 
17.9 16.5 12.7 14.1 
13.5 6.0 4.0 8.6 

Very Fine 
Fine Silt Clay 

Silt 

6 to 7 7 to 8 8 to 9 9 to 10 

15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 

7.5 4.6 3.4 2.3 
7.4 4.6 3.5 2.0 
7.3 4.6 3.3 2.3 
0.5 0.7 0.9 0.8 
1.9 1.4 1.2 0.9 
2.2 1.9 1.1 0.7 
3.5 3.4 2.8 1.8 
2.6 1.7 1.5 1.0 
9.5 6.3 4.6 2.5 
10.0 9.1 5.6 3.3 

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution. See narrative for discussion of the testing. 

Total 
Fines 

< 10 <4 

<1.0 
<230 
(<62) 

5.0 49.6 
5.1 50.0 
5.1 49.4 
1.1 6.0 
1.7 12.2 
1.3 12.3 
2.7 21.9 
2.0 16.7 
3.3 53.1 
7.1 47.7 

QF92 



Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

 

2009/2010 Sampling Results 
for Dioxins and Furans 

 

 
 

 

CONVENTIONALS 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES .. 
INCORPORATED 

Data Release Authorized : 
Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Matrix: Sediment ~--

Reported: 12/31/09 · Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SSSOl-010 
ARI ID: 09-31124 QB98F 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL Sample 

Percent 0.01 51.10 

Percent 0.020 2 .17 

n59a·001!!'2:2? ftX ' ' "" ,, . v;,,. &::,., 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Data Release Authorized: 
Matrix: Sediment r;:(' Project: LOW Dioxin Sampling 

Event: NA 
Reported: 01/21/10 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Client ID: LDW-SS502-010-comp 
ARI ID: 10-1102 QF92A 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Sample 

72.80 

1. 82 

QF92:000:17 



REPLICATE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL fa. 
RESOURCES~ 
INCORPORATED 

Data Release Authorized. 
Matrix: Sediment {f' Project: LOW Dioxin Sampling 

Event: NA 
Reported: 01/21/10 · 

Analyte Date Units 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Sample Replicate(s) RPD/RSD 

ARI ID: QF92A Client ID: LDW-SS502-010-comp 

Total Solids 01/19/10 Percent 

Total Organic Carbon 01/20/10 Percent 

Soil Replicate Report-QF92 

72.80 

1. 82 

74.00 
72. 50 

1. 81 
2.36 

1.1% 

15.8% 

QF92:00026 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorize . 
Reported: 01/21/10 

Matrix: Sediment ~- Project: LOW Dioxin Sampling 
Event: NA 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Client ID: LDW-SS503-043-comp 
ARI ID: 10-1103 QF92B 

Analyte 

Total Solids 

Total Organic Carbon 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

Sample 

76. 20 

1. 29 

QF92:000i8 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

' 

ANALYTICAL. 
RESOURCES WI!/ 
INCORPORATED 

Data Release Authorized· ' 
Matrix: Sediment ~/ Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 12/31/09 · Date Sampled: 12/16/09 

Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS504-010 
ARI ID: 09-31125 QB98G 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

68.30 

l. 38 

QB.98 : 0002~ 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES B 
INCORPORATED 

Matrix: Sediment t· I 
Data Release Authorized: 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SSSOS-010 
ARI ID: 09-31126 QB98H 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

55.30 

1. 80 

QB98 : 00021.1. 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

I / 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment &/ 
Data Release Authorized: ; 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 J Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS506-010 
ARI ID: 09-31127 QB98I 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

56.40 

2.12 

GlB98 : 00025 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

I 

ANALYTICAL /a&\ 
RESOURCES '8J 
INCORPORATED 

Data Release Authorized · 
Matrix: Sediment ~' Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 12/31/09 

Analyte 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Client ID: LDW-SS507-010 
ARI ID: 09-31128 QB98J 

Date Method Units RL Sample 
- -------·-·--·--------~----------------------

Total Solids 

Total Organic Carbon 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Percent 0.01 47.20 

Percent 0.020 1. 79 

QB98 00026 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL/& 
RESOURCES .. 
INCORPORATED 

Matrix: Sediment ~ .' 
Data Release Authorized i' 

Project: LDW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 , Date Sampled: 12/16/09 
Date Received: 12/17/09 

Client ID: LDW-SS602-010 
ARI ID: 09-31142 QB99L 

Analyte Date Method Units RL Sample 
------------ ---- ·~-------··--

Total Solids 12/22/09 EPA 160.3 Percent 0.01 47.00 
122209#1 

Total Organic Carbon 12/29/09 Plumb,1981 Percent 0.020 1. 97 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

QB99:00025 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

~,,..· 

ANALYTICAL JA\ 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment '(JI 
Data Release Authorize · 
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Analyte 

Date Sampled: 12/15/09 
Date Received: 12/17/09 

Client ID: LDW-SSSOS-010 
ARI ID: 09-31119 QB98A 

Date Method Units RL Sample 
----··~ ------·------·--- ---··----------------- ---- ----------------------~---------·- ---

Total Solids 

Total Organic Carbon 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Percent 0.01 41.10 

Percent 0 .136 6. 77 

QB98 : 0001 ·=7 



REPLICATE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment f 
Data Release Authorized / 
Reported: 12/31/09 

Analyte Date 

ARI ID: QB98A Client ID: LDW-SS508-010 

Total Solids 12/22/09 

Total Organic Carbon 12/28/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/15/09 
Date Received: 12/17/09 

Units Sample 

Percent 41.10 

Percent 6.77 

Replicate(s) 

42.00 
42.10 

6.85 
5.28 

RPD/RSD 

1. 3% 

14.0% 

Soil Replicate Report-QB98 

QB98:00030 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL .Ir/I: 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~-, / 
Data Release Authorized 
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/15/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS509-010 
ARI ID: 09-31123 QB98E 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

40.30 

7.08 

QBS8:0002i 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~!/ 
Data Release Authorized:. , 
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS510-010 
ARI ID: 09-31129 QB98K 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

48.60 

1. 99 

QB9S:00027 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL /A. 
RESOURCES "11/ 
INCORPORATED 

Matrix: Sediment r1 

Data Release Authorized 
Project: LDW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 

Analyte 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Client ID: LDW-SSSll-010 
ARI ID: 09-31190 QC15A 

Date Method Units RL Sample 
---------~------·---~-----------------------------

Total Solids 

Total Organic Carbon 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QClS 

Percent 0.01 43.70 

Percent 0.020 2.53 

QBSS:00034 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES \g, 
INCORPORATED 

Matrix: Sediment wi 
Data Release Authorize · . 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 ) Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS512-010 
ARI ID: 09-31130 QB98L 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

64.50 

1. 74 

QB98:00028 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment &· 
Data Release Authorized: 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 01/07/10 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Client ID: LDW-SS513-010 
ARI ID: 09-31191 QC15B 

Date Method Units 
----·----------------------------------~-----

12/23/09 EPA 160.3 Percent 
122309#1 

12/31/09 Plumb,1981 Percent 
123109#1 

RL 
-------------

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Sample 

47.90 

2.13 

QB98:0~0~5 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

/ 

ANALYTICAL. 
RESOURCES \g/ 
INCORPORATED 

Matrix: Sediment if' 
Data Release Authorized: 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS514-010 
ARI ID: 09-31131 QB99A 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

53.40 

1. 63 

Q.B9?: 0~01 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorize : / 
Matrix: Sediment ~ Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 12/31/09 Date Sampled: 12/16/09 

Date Received: 12/17/09 

Analyte 

Client ID: LDW-SS515-010 
ARI ID: 09-31132 QB99B 

Date Method Units 
-- ------------- - ----------· --------·---- -----------·-·-----··- ----- ------- - -- ---- --·-----··-·----------------

Total Solids 

Total Organic Carbon 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Percent 

Percent 

RL 

0.01 

0.020 

Sample 

53.80 

2.86 

QB99~00015 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES Vf!!l/!I 
INCORPORATED 

Matrix: Sediment ff! 
Data Release Authorized. , ·· 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 , Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS516-010 
ARI ID: 09-31133 QB99C 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

53.20 

1. 96 

QB99:000i 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~,-
Data Release Authorized _ -
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS517-010 
ARI ID: 09-31134 QB99D 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122 909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

52.80 

2.40 

QB99 ; 000 j~ 7 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~· 
Data Release Authorized. , 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Client ID: LDW-SS518-010 
ARI ID: 09-31135 QB99E 

Date Method Units RL 
---- ----·--- - - --------- --- -· -- --- --------------

12/22/09 EPA 160.3 Percent 0.01 
122209#1 

12/29/09 Plumb,1981 Percent 0.020 
122909# 1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Sample 

52.50 

2.06 

QB99:000i8 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

,1 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~· . 
Data Release Authorized . / 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 " Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS519-010 
ARI ID: 09-31136 QB99F 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

47.10 

2.17 

GB99 ·~ 00~.19 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

Matrix: Sediment ~· ,· 
Data Release Authorized: · · 

Project: LOW Dioxin Sampling 
Event: NA 

Reported: 01/21/10 
..I 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS520-010 
ARI ID: 10-1109 QF92H 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

59.70 

2.10 

Qt-92:00024 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Project: LDW Dioxin Sampling 
Event: 04-08-06-29 

Matrix: Sediment ~, 
Data Release Authorize · • 
Reported: 12/31/09 

V 
Date Sampled: 12/16/09 

Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS521-010 
ARI ID: 09-31137 QB99G 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL Sample 
----------~~-

Percent 0.01 50.70 

Percent 0.020 2.18 

9699:00020 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL•·-= 
RESOURCES ~ 
INCORPORATED 

Matrix: Sediment ft 
Data Release Authorized· .· ' 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 · Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS522-010 
ARI ID: 09-31138 QB99H 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 
----~-------------·--~--·---

Percent 0.01 

Percent 0.020 

Sample 

43.20 

2.86 

QB99 :: 0002~:1 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Data Release Authorized , 
Matrix: Sediment ~/ Project: LDW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 12/31/09 . Date Sampled: 12/15/09 

Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS523-010 
ARI ID: 09-31120 QB98B 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

76.70 

0.982 

GB99·. 0001 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Matrix: Sediment ~ 
Data Release Authorized: , ,, 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 1- Date Sampled: 12/15/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS601-010 
ARI ID: 09-31121 QB98C 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

77.80 

0.906 

GB98 0001~1 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES'@) 
INCORPORATED 

Matrix: Sediment rf,,
Data Release Authorized: ' 
Reported: 01/07/10 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS524-010 
ARI ID: 09-31192 QClSC 

Date Method 

12/23/09 EPA 160.3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

47.40 

2.40 

QB98 00036 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Matrix: Sediment 1(/,.. 
Data Release Authorized· ; 
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Client ID: LDW-SS525-010 
ARI ID: 09-31139 QB99I 

Date Method Units RL 
----------------------------------------····· ----------------

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plurnb,1981 
122909#1 

Percent 0.01 

Percent 0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Sample 

74.40 

0.665 

QBSS:0002~ 



REPLICATE RESULTS-CONVENTIONAL$ 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~
1
· / 

Data Release Authorize . : 
Reported: 12/31/09 · 

Analyte Date 

ARI ID: QB99I Client ID: LDW-SS525-010 

Total Solids 12/22/09 

Total Organic Carbon 12/29/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Units Sample 

Percent 74.40 

Percent 0.665 

Replicate(s) 

73.60 
73.00 

0.748 
0.605 

RPD/RSD 

1. 0% 

10.7% 

Soil Replicate Report-QB99 

QBSS:00027 



SAMPLE RESULTS-CONVENTIONALS 
QB99-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorize ' 

1 

Matrix: Sediment ff/ Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 Date Sampled: 12/16/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS526-010 
ARI ID: 09-31140 QB99J 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plurnb,1981 
122909#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

68.80 

1. 79 

QB99:00023 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES W!/!) 
INCORPORATED 

Matrix: Sediment ~' .. ,· 
Data Release Authorized: / 
Reported: 01/07/10 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS527-010 
ARI ID: 09-31193 QClSD 

Date Method 

12/23/09 EPA 160.3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

46.60 

2.35 

~B98, 00037 



REPLICATE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment tf / 
Data Release Authorize : .· 
Reported: 01/07/10 i 

Analyte Date 

ARI ID: QC15D Client ID: LDW-SS527-010 

Total Solids 12/23/09 

Total Organic Carbon 12/31/09 

Project: LDW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Units Sample Replicate(s) RPD/RSD 
-------·------------------------ ------ ------~·----·-·-- ·--------~~-----

Percent 46.60 

Percent 2.35 

47.50 
47.30 

2.06 
2.13 

1. 0% 

6.9% 

Soil Replicate Report-QClS 

QCi 00059 



SAMPLE RESULTS-CONVENTIONALS 
QC19-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorized ; 
Matrix: Sediment ~' / Project: LDW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 , Date Sampled: 12/17/09 

Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS603-010 
ARI ID: 09-31214 QC19G 

Date Method 

12/23/09 EPA 160.3 
122309H 

01/04/10 Plumb, 1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

47.40 

2.43 

000.56 



SAMPLE RESULTS-CONVENTIONAL$ 
QB99-Windward Environmental, LLC 

I 

ANALYTICAL•·· 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~· 
Data Release Authorized 1 ,· 

Project: LDW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 12/31/09 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 12/16/09 
Date Received: 12/17/09 

Client ID: LDW-SS528-010 
ARI ID: 09-31141 QB99K 

Date Method Units 
--- ··---------··-----------·------·--·----

12/22/09 EPA 160.3 
122209#1 

12/29/09 Plumb,1981 
122909#1 

Percent 

Percent 

RL 

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB99 

Sample 

40.80 

3.04 

QB99:0002 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorize · 
Matrix: Sediment tr' Project: LOW Dioxin Sampling 

Event: NA 
R~ported: 01/21/10 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Client ID: LDW-SS529-041-comp 
ARI ID: 10-1104 QF92C 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Sample 

75.60 

1. 4 7 

QF92:00019 



SAMPLE RESULTS-CONVENTIONALS 
QB98-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~, 
Data Release Authorized: , · ·· 
Reported: 12/31/09 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/15/09 
Date Received: 12/17/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS530-010 
ARI ID: 09-31122 QB98D 

Date Method 

12/22/09 EPA 160.3 
122209#1 

12/28/09 Plumb,1981 
122809#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QB98 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

81. 20 

1. 56 

QB98:00020 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~ 
Data Release Authorized · 

Project: LOW Dioxin Sampling 
Event: NA 

Reported: 01/21/10 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled; 01/12/10 
Date Received: 01/18/10 

Client ID: LDW-SS531-010-comp 
ARI ID: 10-1105 QF92D 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Sample 

73.30 

1.23 

QF92:00020 



SAMPLE RESULTS-CONVENTIONALS 
QClS-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Data Release Authorized ,/ 
Matrix: Sediment ~'// Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 i f 

\_:/ 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS532-010 
ARI ID: 09-31194 QClSE 

Date Method 

12/23/09 EPA 160_3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

51. 30 

2 .27 

QB98:00038 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Data Release Authorized 
Matrix: Sediment ~, ' Project: LOW Dioxin Sampling 

Event: NA 
Reported: 01/21/10 ~ 

Analyte 

Total Solids 

Total Organic Carbon 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Client ID: LDW-SS533-043-comp 
ARI ID: 10-1106 QF92E 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Sample 

74.40 

1. 40 

QF92:00021 



SAMPLE RESULTS-CONVENTIONALS 
QClS-Windward Environmental, LLC 

ANALYTICAL/&, 
RESOURCES WI!/ 
INCORPORATED 

Matrix: Sediment {V, l / .. · 
Data Release AuthorizedA'".K 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 01/07/10 \) Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS534-010 
ARI ID: 09-31195 QClSF 

Date Method 

12/23/09 EPA 160.3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

64.60 

1. 72 



SAMPLE RESULTS-CONVENTIONAL$ 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ff 
Data Release Authorize · ./ 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 01/07/10 \ Date Sampled: 12/17/09 
Date Received: 12/18/09 

Client ID: LDW-SS535-010 
ARI ID: 09-31196 QC15G 

Analyte Date Method Units RL Sample 
--------~ -"----- ------------

Total Solids 12/23/09 EPA 160.3 Percent 0.01 69.00 
122309#1 

Total Organic Carbon 12/31/09 Plumb,1981 Percent 0.020 1. 38 
123109#1 

RL Analytical reporting limit 
O Undetected at reported detection limit 

Soil Sample Report-QC15 



SAMPLE RESULTS-CONVENTIONAL$ 
QC15-Windward Environmental, LLC 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment O''A//. 
Data Release Authorized ( K- Project: LDW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 ,\ l \ , 

.J 
Date Sampled: 12/17/09 

Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS536-010 
ARI ID: 09-31197 QClSH 

Date Method 

12/23/09 EPA 160.3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

65.80 

1. 05 

WBSS:000 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~/ 
Data Release Authorized 
Reported: 01/07/10 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS537-010 
ARI ID: 09-31198 QC15I 

Date Method 

12/23/09 EPA 160.3 
122309#1 

12/31/09 Plumb,1981 
123109#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QClS 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

54.30 

1. 54 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ~,. 
Data Release Authorized: / 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 01/07/10 Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS538-010 
ARI ID: 09-31199 QClSJ 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

60 .10 

2.15 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment tr1 
Data Release Authorize : ,/ 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Reported: 01/07/10 . / Date Sampled: 12/17/09 

J Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS539-010 
ARI ID: 09-31200 QC15K 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plurnb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

67.10 

1. 37 

QBSS.:00044 



SAMPLE RESULTS-CONVENTIONALS 
QC15-Windward Environmental, LLC 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Data Release Authorized: / 
Matrix: Sediment gy Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 Date Sampled: 12/17/09 

Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS540-010 
ARI ID: 09-31201 QC15L 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC15 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

58.50 

1. 45 



Analyte 

Total Solids 

Total Organic Carbon 

SAMPLE RESULTS-CONVENTIONALS 
QC19-Windward Environmental, LLC 

ANALYTICAL /Aa 
RESOURCES~ 
INCORPORATED 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Client ID: LDW-SS541-010 
ARI ID: 09-31208 QC19A 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

69.90 

1.10 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

QC19:00051 



SAMPLE RESULTS-CONVENTIONALS 
QC19-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment (fr/ 
Data Release Authorized • 
Reported: 01/07/10 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS542-010 
ARI ID: 09-31209 QC19B 

Date Method 
---"-----··----- ---------· ··----

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

R~ Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

Units RL 
-------

Percent 0.01 

Percent 0.020 

Sample 
-·· -----------

62. 00 

1. 16 

G.C!:?:00052 



SAMPLE RESULTS-CONVENTIONAL$ 
QC19-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment fj/ 
Data Release Authorized· 
Reported: 01/07/10 • 

Project: LOW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS543-010 
ARI ID: 09-31210 QC19C 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

45.40 

3.64 

QCiS:00053 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

• 

ANALYTICAL/&. 
RESOURCES .. 
INCORPORATED 

Matrix: Sediment if,, 
Data Release Authorized 
Reported: 01/21/10 

Project: LOW Dioxin Sampling 
Event: NA 

Date Sampled: 01/12/10 
Date Received: 01/18/10 

Client ID: LDW-SS544-010-comp 
ARI ID: 10-1107 QF92F 

Analyte 

Total Solids 

Total Organic Carbon 

Date Method 

01/19/10 EPA 160.3 
011910#1 

01/20/10 Plumb,1981 
012010#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Units 

Percent 

Percent 

RL 

0.01 

0.020 

Sample 

62.70 

1. 88 

QF92:00022 



SAMPLE RESULTS-CONVENTIONALS 
QC19-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment f11 

/ 

Data Release Authorized . 
Project: LOW Dioxin Sampling 

Event: 04-08-06-29 
Reported: 01/07/10 () Date Sampled: 12/17/09 

Date Received: 12/18/09 

Analyte 

Total Solids 

Total Organic Carbon 

Client ID: LDW-SS545-010 
ARI ID: 09-31211 QC19D 

Date Method 

12/23/09 EPA 160.3 
122309#1 

01/04/10 Plumb,1981 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

Units RL 

Percent 0.01 

Percent 0.020 

Sample 

77. 40 

1. 01 

QC19:000SL! 



SAMPLE RESULTS-CONVENTIONALS 
QC19-Windward Environmental, LLC 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Matrix: Sediment ijl / 
Data Release Authorized / 
Reported: 01/07/10 

Project: LDW Dioxin Sampling 
Event: 04-08-06-29 

Date Sampled: 12/17/09 
Date Received: 12/18/09 

Client ID: LDW-SS546-010 
ARI ID: 09-31212 QC19E 

Analyte Date Method Units RL Sample 
- -- - --------- -------- --- . ---------- ----

Total Solids 12/23/09 EPA 160.3 Percent 0.01 58.90 
122309#1 

Total Organic Carbon 01/04/10 Plumb,1981 Percent 0.020 2.60 
010410#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QC19 

G.Ci!:i-~00055 



SAMPLE RESULTS-CONVENTIONALS 
QF92-Windward Environmental, LLC 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Matrix: Sediment ~· / 
Data Release Authorized: . 
Reported: 01/21/10 

Project: LOW Dioxin Sampling 
Event: NA 

Date Sampled: 01/11/10 
Date Received: 01/18/10 

Client ID: LDW-SS547-010 
ARI ID: 10-1108 QF92G 

Analyte Date Method Units RL 
---------. ·--·- - --------------· 

Total Solids 01/19/10 EPA 160.3 Percent 0.01 
011910#1 

Total Organic Carbon 01/20/10 Plumb,1981 Percent 0.020 
012010#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-QF92 

Sample 

52.30 

2.04 

QFS2:00023 
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